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1231 INDEX 


Preface 


On July 25, 1968, the direction of my professional life changed forever. On that date, the Catholic 
Church released the papal encyclical (letter) Humanae Vitae. This was the instruction, written by 
Pope Paul V1, which condemned contraception and abortion. As most everyone knows, it was met 
with an enormous amount of dissent and criticism. 


Nonetheless, because of many experiences in my life where | had grown to deeply appreciate the 
teaching wisdom of the Catholic Church, | worked hard to find a copy of the encyclical letter and to 
read it. Over the years leading up to Humanae Vitae, | had also followed closely the reports on the 
meetings of the Papal Birth Control Commission which voted 52-to-4 recommending that the Church 
change Her position on contraception. | had thought, along with many others, that the Church would 
change its position. And then, Humanae Vitae was released. Reading this letter not only challenged 
me, but also convicted me to a new point of view. 


In Humanae Vitae, Pope Paul V1 wrote: 


The problem of birth, like every other problem regarding human life, is to be considered, 
beyond partial perspectives — whether of the biological or psychological, demographic or 
sociological orders — in the light of an integral vision of man and of his vocation, not only his 
natural and earthly, but also his supernatural and eternal vocation. And since, in the attempt to 
justify artificial methods of birth control, many have appealed to the demands, both of conju- 
gal love and of ‘responsible parenthood’ it is good to state very precisely the true concept of 
these two great realities of married life, referring principally to what was recently set forth in 
this regard,...and in a highly authoritative form, by the Second Vatican Council in its pastoral 
constitution Gaudium et Spes (The Constitution on the Church in the Modern World).' 


Conjugal love reveals its true nature and nobility when it is considered in its supreme origin, 
God, who is love, *the Father, from whom every family in Heaven and on earth is named.” 


Marriage is not, then, the effect of chance or the product of evolution of unconscious natural 
forces; it is the wise institution of the Creator to realize in mankind His design of love. By 
means of the reciprocal personal gift of self, proper and exclusive to them, husband and wife 
tend towards the communion of their beings in view of mutual personal perfection, to col- 
laborate with God in the generation and education of new lives. 


XXV 


xxvi 


For baptized persons, moreover, marriage invests the dignity of a sacramental sign of grace, inasmuch as it 
represents the union of Christ and of the Church? 


Its Characteristics 
Under this light, there clearly appear the characteristic marks and demands of conjugal love and it is of 
supreme importance to have an exact idea of these. 


This love is first of all, fully human, that is to say of the senses and of the spirit at the same time. It is not, 
then, a simple transport of instinct and sentiment, but also and principally, an act of the free will, intended to 
endure and to grow by means of the joys and sorrows of daily life, in such a way that husband and wife 
become one only heart and one only soul, and together attain their human perfection. 


Then, this love is total, that is to say, it is a very special form of personal friendship in which husband and 
wife generously share everything, without undue reservations or selfish calculations. Whoever truly loves 
his marriage partner, loves not only for what he receives, but for the partner’s self, rejoicing that he can 
enrich his partner with the gift of himself. 


Again, this love is faithful and exclusive until death. Thus, in fact, do bride and groom conceive it to be on 
the day when they freely and in full awareness, assume the duty of the marriage bond. Fidelity...can some- 
times be difficult, but is always possible, always noble and meritorious... The example of so many married 
persons down through the centuries shows, not only that fidelity is according to the nature of marriage, but 
also that it is a source of profound and lasting happiness, and finally, this love is fecund for it is not 
exhausted by the communion between husband and wife, but is destined to continue, raising up new lives. 
*Marriage and conjugal love are by their nature ordained toward the begetting and educating of children. 
Children are really the supreme gift of marriage and contribute very substantially to the welfare of the 
parents.’ (Emphasis applied) 


Responsible Parenthood 

Hence conjugal love requires of a husband and wife an awareness of their mission of “responsible parent- 
hood,” which today is rightly much insisted upon, and which also must be exactly understood. Conse- 
quently it is to be considered under different aspects which are legitimate and connected with one another. 


In relation to the biological processes, responsible parenthood means the knowledge and respect of their 
functions; human intellect discovers in the power of giving life biological laws which are part of the human 
person, 


In relation to the tendencies of instinct or passion, responsible parenthood means that necessary dominion 
which reason and will must exercise over them. 


In relation to physical, economic, psychological and social conditions, responsible parenthood is exercised, 
either by the deliberate and generous decision to raise a numerous family, or by the decision made for grave 
motives and with due respect for the moral law. to avoid for the time being, or even for an indeterminate 
time, a new birth. 


Responsible parenthood also and above all implies a more profound relationship to the objective moral 
order established by God, of which a right conscience is the faithful interpreter. The responsible exercise of 
parenthood implies, therefore, that husband and wife recognize fully their own duties towards God, towards 
themselves, towards the family and towards society, in a correct hierarchy of values. 


In the task of transmitting life, therefore, they are not free to proceed completely at will, as if they could 
determine in a wholly autonomous way the honest path to follow; but they must conform their activity to the 
creative intention of God, expressed in the very nature of marriage and of its acts, and manifested by the 
constant teaching of the Church.’ (Emphasis applied) 


Respect for the Nature and Purpose of the Marriage Act 

These acts, by which husband and wife are united in chaste intimacy, and by means of which human life is 
transmitted, are, as the Council recalled, “noble and worthy,” and they do not cease to be lawful, if, for 
causes independent of the will of husband and wife, they are foreseen to be infecund, since they always 
remain ordained towards expressing and consolidating their union. In fact, as experience bears witness, not 
every conjugal act is followed by a new life. God has wisely disposed natural laws and rhythms of fecundity 
which, of themselves, cause a separation of the succession of births. Nonetheless, the Church, calling men 


back to the observance of the norms of the natural law, as interpreted by its constant doctrine, teaches that 
each and every marriage act must remain open to the transmission of life.* 


The teaching, often set forth by the Magisterium, is founded upon the inseparable connection, willed by God 
and unable to be broken by man on his own initiative, between the two meanings of the conjugal act: The 
unitive meaning and the procreative meaning. Indeed, by its intimate structure, the conjugal act, while most 
closely uniting husband and wife, capacitates them for the generation of new lives, according to laws in- 
scribed in the very being of man and of woman. By safeguarding both these essential aspects, the unitive and 
the procreative, the conjugal act preserves in its fullness, the sense of true mutual love and its ordination 
towards man’s most high calling to parenthood. We believe that the men of our day are particularly capable 
of seizing the deeply reasonable and human character of this fundamental principle.° 


After reading these paragraphs from Humanae Vitae, it became clear to me that the Church wished to preserve the 
connections between love and life and that Her ultimate decision had to be a rejection of contraception, steriliza- 
tion and abortion. To see that this was accomplished, Pope Paul VI issued what | have often referred to as the 
“challenges of Humanae Vitae.” These were presented in Part III of the encyclical, The Pastoral Directives. 
Unfortunately, these challenges have not been met by a large number of people, but there is always hope that that 
will eventually occur. Two of the challenges seemed to be addressed to me as a senior in medical school at the 
University of Minnesota. These were : 


To Men Of Science 

We wish now to express our encouragement to men of science who “can considerably advance the welfare 
of marriage and the family, along with peace of conscience, if by pooling their efforts, they labor to explain 
more thoroughly the various conditions favoring a proper regulation of births. It is particularly desirable, 
that, according to the wish already expressed by Pope Pius XII, medical science succeed in providing a 
sufficiently secure basis for a regulation of birth, founded on the observance of natural rhythms. In this way, 
scientists and especially Catholic scientists, will clearly demonstrate in actual fact, that, as the Church 
teaches, “a true contradiction cannot exist between the divine laws pertaining to the transmission of life and 
those pertaining to the fostering of authentic conjugal love.”” 


To Doctors and Medical Personnel 

We hold those physicians and medical personnel in the highest esteem who, in the exercise of their profes- 
sion, value above every human interest the superior demands of their Christian vocation. Let them perse- 
vere, therefore, in promoting on every occasion, the discovery of solutions inspired by faith and right rea- 
son. Let them strive to arouse this conviction and this respect in their associates. Let them also consider as 
their proper professional duty the task of acquiring all of the knowledge needed in this delicate sector, so as 
to be able to give to those married persons who consult them wise counsel and healthy direction, such as 
they have a right to expect.* 


When | read these “challenges of Humanae Vitae” | felt that the Church was speaking directly to me although | 
fully realized the Church was speaking to all of us. By December 1968, | had begun my very first research project 
trying to understand better the natural methods of family planning. Working with six female medical students, | 
evaluated the salivary albumin concentration as it cycled with the menstrual and fertility cycles. It was an interest- 
ing research project, but one that did not lead very far. 


At the time, | was the president of my medical fraternity. Some of my fraternity brothers ridiculed the Church’s 
position as they understood it from the national media. Many felt that what the Church was asking was scientifically 
impossible. Yet, | remember very specifically telling them, perhaps more as a wish and desire than anything else, 
that I thought an answer would be forthcoming within the next five years. 


In June 1972, four years later, | attended a marriage and family life workshop at St. John’s University in Collegeville, 
Minnesota along with my fiancée. Speaking at that conference was Dr. John Billings of Melbourne, Australia. This 
neurologist, motivated by the challenge of a Catholic priest in 1954, had begun investigating and studying the 
menstrual cycle from a different perspective and point of view. At the time, | was a resident in obstetrics and 
gynecology at the Mayo Graduate School of Medicine and I felt that, because Dr. Billings was a neurologist and, 
most likely over the years, had developed good listening skills, he was able to see things in his dialogue with 
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patients that some of us who had less refined listening skills had missed over the many years of professional 
involvement. We learned about the Billings Ovulation Method and my bride-to-be began to chart her cycles. 


In 1975, after our marriage and our first child, we traveled to Australia and visited with Dr. John and his wife, Dr. 
Lyn Billings, who had joined him in his work and his efforts. We learned everything that we could about this system 
and brought that information back to the United States. 


In 1976, as an assistant professor in the Department of Obstetrics and Gynecology at St. Louis University School 
of Medicine, I recruited a team to begin an independent investigation of the Billings Method. This work, supported 
by a grant from the Missouri Division of Health and the National Institutes for Child Health and Human Develop- 
ment, began to thoroughly investigate this system. Out of those investigations came the standardization of the 
vulvar mucus observation and the subsequent development of what is now known as the CREIGHTON MODEL 
FertilityCare™ System. 


Our work moved to the Department of Obstetrics and Gynecology at Creighton University School of Medicine in 
July 1977 and a special research center was developed within that department which continued to work on and 
further develop this system. We continued our professional relationship with our team in St. Louis. In 1978, we 
began the first class of Natural Family Planning Practitioners in a 13-month allied health education program. This 
was developed through the education and research efforts of our program at Creighton University. This program 
has been ongoing since that time. Our teachers are now called FertilityCare™ Practitioners, Educators and Super- 
visors. The physicians trained in this system and in NaProTECHNOLOGY are eligible to be certified as FertilityCare™ 
Medical Consultants. This was the first and continues to be the only training program, which is fully designed to 
meet the academic demands of an allied health professional education program. We also train nurse practitioners, 
physician assistants, nurse midwives and pharmacists. 


On August 6, 1978, the Feast of the Transfiguration, Pope Paul VI died. My wife and I, going to a late Mass on that 
Sunday afternoon, heard of his death through an extraordinary tear-filled eulogy given by our parish priest. On our 
way home that evening, we turned to each other and said: “We must build a lasting memorial to Pope Paul VI and 
his encyclical Humanae Vitae and his call to men of science and to doctors and medical personnel. We will call this 
the Pope Paul VI Institute for the Study of Human Reproduction.” 


Several years went by before we were able to open the doors of this new institute. This institute, which opened in 
1985, was dedicated to scientific and educational research in the field of human reproduction, but would ask 
questions from a uniquely Catholic perspective. By this time, contraception, sterilization, abortion and the artificial 
reproductive technologies had completely taken hold in the profession of obstetrics and gynecology. In fact, this 
monolithic view has continued up to the present day among professionals in obstetrics, gynecology and reproduc- 
tive medicine, and supports this approach to the health care of women. The only exception is in the area of abortion 
where there still are a group of obstetrician-gynecologists who are able to express their opposition. 


However, when it comes to contraception, sterilization or the artificial reproductive technologies, there has devel- 
oped within this profession, one view and one view only. In fact, many obstetrician-gynecologists have said over 
the years that you cannot even practice this profession without prescribing oral contraceptives, doing sterilizations 
or referring people for the artificial reproductive technologies such as in vitro fertilization or artificial insemina- 
tion. During these years, our research with the CREIGHTON MODEL System has shown, however, that this was not 
correct. In fact, services can be provided to women which were completely consistent with Catholic teaching and, 
in fact, these services can be provided at a very high level of expertise and with excellent success. 


In 1991, | wrote a small textbook called The Medical Applications of Natural Family Planning.’ The subtitle of 
this book was “A Physician’s Guide to NaProTECHNOLOGY.” This was, in effect, the official birth of a new 
women’s health science. I have been amazed by how this little textbook was able to reach out to so many physicians 
throughout this country and several foreign countries. We have been able to observe, through training programs 
that we have conducted over these years, the development of these physicians toward a practice of medicine which 
is completely consistent with their faith. They have often done this, | might point out, in the face of significant 
ridicule by their colleagues and peers. But, they have observed the disturbing trends in the healthcare of women, 
children and families (see Chapter | of this textbook), and they are deeply concerned about them. They do not wish 


to continue being a contributor to the role that either they have played or the medical profession as a whole has 
played in the cultivation of those trends. They have, in effect, decided not to be a part of that portion of medicine 
which cultivates these negative outcomes. 


Some of the ridicule has also come as a result of the religious beliefs held by physicians involved and the presumed 
notion that one cannot “force your morality on someone else.” In fact, that has been the clarion call of the pro- 
contraception and abortion movement for those of us who oppose it. But, they have asked us to forego our own 
deeply held moral and ethical beliefs and adopt their new code. Just because someone comes to a physician and 
asks for the oral contraceptive or for an abortion, or for a tubal ligation, or for the abortifacient approach to the 
treatment of infertility, does not mean that the physician has either an obligation or a responsibility to lead them to 
that. In fact, the physician has the responsibility to be faithful to the very truth of his or her belief and the science 
that leads him or her to that belief. No physician should ever be asked to violate his or her own deeply held moral 
beliefs. 


Over the years a number of physicians have felt it was “intellectually and scientifically impossible” to accomplish 
a Catholic approach to reproductive healthcare, and from this there has existed a prejudice against these views 
among physicians and scientists. These prejudices have often come from a deep-seated ignorance with regard to 
what is possible in this field. | have often said to many people that there is not a physician whom | have ever met 
who does not have an opinion about natural family planning even though I have met many physicians who know 
virtually nothing about it. 


There has, over the years, developed in Western society, the thought that religion and science are in conflict. But on 
September 14, 1998, Pope John Paul II issued an important response in his encyclical letter Fides et Ratio (Faith 
and Reason).'’ For those who may hold some of these prejudices, it is important to understand that Pope John Paul 
Il is clearly one of the greatest intellects of the 20th and the newly formed 21st century. While many people have 
been critical of him over the years, very few have studied him. He is a trained philosopher in the tradition of St. 
Thomas Aquinas. He has written extensively, continuing the long-standing, 2000-year tradition in the Catholic 
Church of intellectual discipline. It is worth reciting some of what he has written in Fides et Ratio for he addresses 
a number of the important questions that have existed in the faith versus reason conflict. It is not possible for me in 
this preface to be able to consolidate all of what the Holy Father has addressed in this 57-page encyclical, but | 
would very much like to share some excerpts from it so that perhaps we can all learn from it: 


It should, nonetheless, be kept in mind that revelation remains charged with mystery. It is true that Jesus, 
with his entire life, revealed the countenance of the Father for he came to teach the secret things of God. But 
our vision of the face of God is always fragmentary and impaired by the limits of our understanding. Faith 
alone makes it possible to penetrate the mystery in a way that allows us to understand it coherently (empha- 
sis applied)...the Church has always considered the act of entrusting oneself to God to be a moment of 
fundamental decision which engages the whole person. In that act, the intellect and the will display their 
spiritual nature, enabling the subject to act in a way which realizes personal freedom to the full.'' 


..the thought of St. Thomas Aquinas 

A quite special place in this long development belongs to St. Thomas, not only because of what he taught, 
but also because of the dialogue which he undertook with the Arab and Jewish thought of his time. In an age 
when Christian thinkers were rediscovering the treasures of ancient philosophy, and more particularly of 
Aristotle, Thomas had the great merit of giving pride of place to the harmony which exists between faith and 
reason. Both the light of reason and the light of faith come from God, he argued; hence there can be no 
contradiction between them. 


More radically, Thomas recognized that nature, philosophy’s proper concern, could contribute to the under- 
standing of divine revelation. Faith, therefore, has no fear of reason, but seeks it out and has trust in it. Just 
as grace builds on nature and builds it to fulfillment, so faith builds upon and perfects reason...Human 
reason is neither annulled nor debased in assenting to contents of faith, which are, in any case, attained by 
way of free and informed choice...'* 


It is not too much to claim that the development of a good part of modern philosophy has seen it move 
further and further away from Christian revelation, to the point of setting itself quite explicitly in opposition 
..In the field of scientific research, a positivistic mentality took hold, which not only abandoned the Chris- 
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tian vision of the world, but more especially rejected every appeal to a metaphysical or moral vision. It 
follows that certain scientists, lacking any ethical point of reference, are in danger of putting at the centre of 
their concern, something other than the human person and the entirety of the person’s life. Further still, some 
of these, sensing the opportunities of technological progress, seem to succumb, not only to a market-based 
logic, but also to the temptation of a quasi-divine power over nature and even over the human being. 


As a result of the crisis of rationalism, what has appeared finally is nihilism. As a philosophy of nothingness 
(emphasis applied) it has a certain attraction for people of our time. Its adherents claim that the search is an 
end in itself, without any hope or possibility of ever attaining the goal of truth. In the nihilist interpretation, 
life is no more than an occasion of sensations and experiences, in which the ephemeral has pride of place. 
Nihilism is at the root of the widespread mentality, which claims that a definitive commitment should no 
longer be made because everything is fleeting and provisional . . .'* 


It is an illusion to think that faith, tied to weak reasoning, might be more penetrating; on the contrary, faith 
then runs the grave risk of withering into myth or superstition. By the same token, reason which is unrelated 
to an adult faith is not prompted to turn its gaze to the newness and radicality of being." 


Itis this question of faith being viewed as “myth or superstition” or as I have heard some people say, right up there 
next to “witchcraft” which troubles much of modern society. There is the thought, for example, that human reason 
can find the answers to all things and that faith is not necessary. This textbook, however, is the result of questions 
that have been asked because of faith. 


The nature of research is to ask questions. It is the question that forms the foundation of the investigation. The 
questions that are asked are the result of the values that the investigator holds. No matter what type of research is 
being conducted, it always emanates from the values that the investigator(s) holds. In fact, research becomes very 
boring and empty if is it not stimulated by values. 


People will hold to different sets of values...that is understood. If someone approaches a particular topic from a 
different set of values, it should not automatically be either ridiculed or put aside. It has always been interesting to 
me to see the social promotion of “diversity” as a great strength to society and yet how quickly the promoters of 
diversity ridicule a point of view which is different from theirs. 


This textbook is the result of asking different questions. Secular reproductive scientists are, for the most part, not 
terribly interested in questions related to the cyclic appearance of fertility and infertility. They have, over the last 40 
years, adopted a position which suppresses or destroys fertility. That is the monolithic view in current obstetrics 
and gynecology. And yet, it is possible that questions can be asked that are quite different from this. And, as a result 
of those questions, different answers may arise. This textbook is about a set of different questions and different 
answers. 


It is important for people who may not agree with the contents of this textbook to take a look at reproductive 
medicine and surgery from a different point of view. That point of view is found in those women patients that we 
see on a daily basis. I see patients day in and day out, who are absolutely, 100-percent opposed to many of the 
current evaluation and treatment approaches in obstetrics and gynecology. They will not, even to their own death, 
capitulate to these current approaches to their healthcare. These women, and there are many more out there than 
one might anticipate, have become my heroes. They have suffered ridicule and condescension, they have often 
been humiliated and they have had people laugh at them. They have literally been abandoned by our profession 
and they feel disenfranchised. It is because of these women, their desires and their values, and what they hold dear 
to them, that this work has been made possible. 


There are other heroes that | have come to deeply admire in my over 28 years of medical practice and investigation 
that has led to the accumulation of the material in this textbook. Those heroes include the individuals who have 
committed themselves to being trained to provide these services to married couples. These individuals are the 
FertilityCare™ Practitioners who are trained in the CREIGHTON MODEL System. This is no easy task for the 
academic demands of this program are truly significant. Some of these Practitioners have gone on to become 
FertilityCare™ Educators and Supervisors. These individuals have taken the Core Curriculum of the CREIGHTON 


MODEL Allied Health Education Program and delivered it throughout the United States, Canada, Mexico and 
Ireland. The program is now also in England and in many countries of Europe, South America and is beginning to 
develop in Africa. And now, new heroes are coming forward to be trained—the physicians who have endured 
ridicule when they have incorporated this into their medical practice. A number of those physicians have contrib- 
uted in a positive way to this textbook. 


For a moment, let me address further the question of superstition and myth. Faith is, in some ways, very intangible. 
And yet, for many, it is actually quite palpable. At the same time, there are certain aspects of faith that do not lend 
themselves to the scientific method. For Catholics, for example, the belief that Christ is truly present in the Eucha- 
rist is difficult to quantify. It does not lend itself very well to scientific investigation where palpable numbers and 
tools of statistical significance can be used for evaluation, And yet, it is important to note that, there has never been, 
to my knowledge, any person who has ever wished to impose that belief on another. It is a belief that truly must 
come from within. This is the nature of faith. 


On the other hand, there are other issues to which religion and faith have made comment such as the issue of 


abortion. The Catholic Church and many evangelical Christians, Orthodox Jews and other religious denominations 
have been severely criticized for expressing the view that abortion is wrong. They have been told, “We don’t want 
your religious values imposed upon us.” And yet, the abortion procedure does lend itself to scientific evaluation. 
The growth and development of the embryo and fetus can be scientifically investigated. When life begins lends 
itself to objective observation and measurement. Abortion is not a question or article of faith. One’s opposition to 
abortion is based on reason and values. Reason tells us that an abortion destroys (violently and viciously) a new 
human life. With that information one’s value in the respect for life demands, out of reason, that abortion be 
opposed. More and more, one also can reason (and thus see) the damaging effect abortion has on the individual, the 
family, society and the culture. There is not a Christian in the world who needs to apologize for the Christ-driven 
New Testament commandment: “You shall love the Lord your God, with all your heart, with all your soul, and with 
all your mind. This is the greatest and the first commandment. The second is like it: You shall love your neighbor 
as yourself. The whole law and the prophets depend on these two commandments.”'* These ultimately are the 
religious precepts that help formulate these values—values that can be understood by all, even non-Christians. 


The physical realities which are measurable by science can be documented, and the desire to be a person of love for 
both the unborn child and the woman pregnant with that child is generated by values. These same values led to the 
development of many major medical institutions in the United States and in other countries. The same convictions 
have developed orphanages and have reached out to feed the poor and malnourished of the world. These are the 
same values that inform parents to love their children as “supreme gifts of marriage.” They are not values for which 
one must apologize and they should not be suppressed or kept only private. They truly drive the lives — both private 
and public — of those who believe. 


As we begin to present the new women’s health science of NaProTECHNOLOGY, keep in mind that one can 
scientifically determine the time of ovulation; one can scientifically determine if an ovulation disorder exists by 
evaluating the growth and development of the follicle with the use of ultrasound technology: one can scientifically 
establish the presence and normality or abnormality of certain hormone indicators with the use of radioimmunoas- 
say; one can scientifically assess the use-effectiveness of a natural method of family planning. All of the questions 
that can be raised about Catholic teaching in the area of human reproduction can be submitted to the scientific 
method. An objective data set can be developed; this textbook and its 28 years of supportive research is about the 
extent to which we have been able to develop such data. 


Again, in the encyclical, Fides et Ratio Pope John Paul II continues: 


Christian philosophy . . . has two aspects. The first is subjective, in the sense that faith purifies reason. As a 
theological virtue, faith liberates reason from presumption, the typical temptation of the philosopher . .. The 
philosopher who learns humility will also find courage to tackle questions which are difficult to resolve if 
the data of Revelation are ignored — for example, the problem of evil and suffering, the personal nature of 
God and the question of the meaning of life, or more directly, the radical metaphysical question, “Why is 
there something rather than nothing?” 
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The second aspect of Christian philosophy is objective, in the sense that it concerns content. Revelation 
clearly proposes certain truths which might never have been discovered by reason unaided, although they 
are not of themselves inaccessible to reason. Among these truths is the notion of a free and personal God 
who is the Creator of the world, a truth which has been so crucial for the development of philosophical 
thinking, especially the philosophy of being. There is also the reality of sin, as it appears in the light of faith, 
which helps to shape an adequate philosophical formulation of the problem of evil. The notion of the person 
as a spiritual being is another of faith’s specific contributions: The Christian proclamation of human dignity, 
equality and freedom has undoubtedly influenced modern philosophical thought. In more recent times, there 
has been the discovery that history as event —so central to Christian revelation — is important for philosophy 
as well. It is no accident that this has become pivotal for a philosophy of history which stakes its claim as a 
new chapter in the human search for truth." 


Pope John Paul II points out that Scripture allows us “a vision of man as imago Dei” (in the image of God). “This 
vision,” he points out, “offers indications regarding man’s life, his freedom, and the immortality of the human 
spirit. Since the created world is not self-sufficient, every illusion of autonomy which would deny the essential 
dependence on God of every creature—the human being included—teads to dramatic situations which subvert the 
rational search for the harmony in the meaning of human life... The problem of moral evil—the most tragic of evils’ 
forms—is also addressed (in Scripture), which tells us that such evil stems not from any material deficiency, but is 
a wound inflicted by the disordered exercise of human freedom.”""” 


“One of the most significant aspects of our current situation,” he points out, “is the ‘Crisis of Meaning.” Perspec- 
tives on life in the world, often ofa scientific temper, have so proliferated that we face an increasing fragmentation 
of knowledge.”'* He points out the Second Vatican Council’s reaffirmation that “[i]ntelligence is not confined to 
observable data alone. It can, with genuine certitude, attain to reality itselfas knowable, though in consequence of 
sin that certitude is partially obscured and weakened.””"” 


In the Pastoral Directives of Humanae Vitae, Pope Paul VI says: 


Mastery of Self 

The honest practice of regulation of birth demands first of all that husband and wife acquire and possess 
solid convictions concerning the true values of life and of the family, and that they tend toward securing 
perfect self-mastery. To dominate instinct by means of one’s reason and free will undoubtedly requires 
ascetical practices, so that the affective manifestations of conjugal life may observe the correct order, in 
particular with regard to the observance of periodic continence. Yet this discipline which is proper to the 
purity of married couples, far from harming conjugal love, rather confers on it a higher human value. It 
demands continual effort yet, thanks to its beneficent influence, husband and wife will fully develop 
their personalities, being enriched with spiritual values. Such discipline bestows upon family life fruits 
of serenity and peace, and facilitates the solution of other problems: it favors attention for one’s part- 
ner, helps both parties to drive out selfishness, the enemy of true love; and deepens their sense of respon- 
sibility. By its means, parents acquire the capacity of having deeper and more efficacious influence in the 
education of their offspring; little children and youths grow up with a just appraisal of human values, and 
in the serene and harmonious development of their spiritual and sensitive faculties.*’ (Emphasis applied) 


He also points out that there is a “...need for creating an atmosphere favorable to education in chastity, that is, to the 
triumph of healthy liberty over license by means of respect for the moral order.”*! 


These are legitimate challenges of the obstetrician-gynecologist and the family physician. We are, or at least we 
should be, primarily educators. We must help foster a value and an ethic that supports family life, supports mar- 
riage, and ultimately supports the children that result from that marriage. Indeed, while difficult times and 
problems can arise, the physician should be an instrument towards their solution rather than the suppression of their 
very existence and the ultimate inability to find solutions. 


Pope John Paul II discusses another threat which needs to be reckoned with which he calls “scientism.” ** He says 
that: 


This is the philosophical notion which refuses to admit the validity of forms of knowledge other than those 
of the positive sciences; and it relegates religious, theological, ethical and aesthetic knowledge to the realm 
of mere fantasy. In the past, the same idea emerged in positivism and neo-positivism, which considered 
metaphysical statements to be meaningless. Critical epistemology has discredited such a claim, but now we 
see it revived in the new guise of scientism, which dismisses values as mere products of the emotions and 
rejects the notion of being in order to clear the way for pure and simple facticity. Science would thus be 
poised to dominate all aspects of human life through technological progress. The undeniable triumphs of 
scientific research and contemporary technology have helped to propagate a scientistic outlook, which now 
seems boundless, given its inroads to different cultures and the radical changes it has brought. 


Regrettably, it must be noted, scientism consigns all that has to do with the question of the meaning of life to 
the realm of the irrational or imaginary. No less disappointing is the way in which it approaches the other 
great problems of philosophy which, if they are not ignored, are subjected to analyses based on superficial 
analogies, lacking all rational foundation. This leads to the impoverishment of human thought, which no 
longer addresses the ultimate problems which the human being, as the animal rationale, has pondered 
constantly from the beginning of time. And since it leaves no space for the critique offered by ethical judg- 
ment, the scientistic mentality has succeeded in leading many to think that if something is technically pos- 
sible, it is thereby morally admissable.~* 


It cannot be denied that over the last 40 years or more, scientific involvement in issues related to human reproduc- 
tion has led to the push for sperm banks, the storage of frozen human ova, freezing of embryos and experimentation 
on them, postmenopausal motherhood, surrogacy, superovulation with its attendant exorbitant risk of multiple 
pregnancies and premature birth, “selective reduction”, embryonic stem cell research, discussions on human clon- 
ing, and the list continues. It does not take much to realize that we have been about the development of a culture of 
death. Indeed, it seems unequivocal that those original decisions regarding the development of artificial means of 
contraception, which relegates the meaning of a sexual relationship to a purely physical and emotional nature, have 
deprived the sexual relationship of the significance of its ultimate meaning. When these meanings are smothered, 
it leads to more and more suppression and destruction. There is a need as we begin the 21st century to take a 
renewed look at this and hopefully be open-minded enough to look at new solutions. 


Pope John Paul II, again in Fides et Ratio, also speaks very positively about science and scientists in general. He 
says: 


I cannot fail to address a word to scientists, whose research offers an ever greater knowledge of the universe 
as a whole and of the incredibly rich array of its component parts, animate and inanimate, with their complex 
atomic and molecular structures. So far has science come, especially in this century, that its achievements 
never cease to amaze us. In expressing my admiration and offering encouragement to these brave pioneers of 
scientific research, to whom humanity owes so much of its current development, | would urge them to 
continue their efforts without ever abandoning the sapiential horizon within which scientific and techno- 
logical achievements are wedded to the philosophical and ethical values which are the distinctive and indel- 
ible mark of the human person. Scientists are well aware that ‘the search for truth, even when it concerns a 
finite reality of the world or of man, is never-ending, but always points beyond to something higher in the 
immediate object of study, to the questions which give access to Mystery.’** 


In his teachings during his pontificate, he has developed what is now referred to as the “Theology of the Body.” 
This was presented as a series of reflections on the meaning of human sexuality and Humanae Vitae during his 
Wednesday audiences in the early 1980s. It has subsequently been published in its entirety and allows for a number 
of further reflections to be made with regard to the very significant application of understanding one’s body and the 
meaning of sexuality.”* 


The “Theology of the Body” begins directly with the Genesis account where God tells us that we are created “in 
His image and likeness.” Thus, as we understand how our bodies work and function and as we further understand 
how God created them, we then understand God Himself in a way which we have never understood Him in the past. 
Putting this understanding into the context of His Son, Jesus Christ and His mission, and putting this into the 
context of the New Testament call to love, it is profound and revolutionary. 
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Pope John Paul II talks about understanding the natural methods for the regulation of human fertility by realizing 
that it challenges us to: 


e Respect the bodies of the spouses 
« Encourage tenderness between spouses 
e Favor the education of an authentic freedom 


e [san innate language that expresses the total reciprocal self-giving of husband and wife. 


Furthermore, he teaches in a very profound and understandable fashion that “contraception: 
e Isan objectively contradictory language (not giving one’s self totally to the other) 
e Leads to a positive refusal to be open to life 


e And, is a falsification of the inner truth of conjugal love. 


He goes on to teach us that the differences “both anthropological and moral, between contraception and recourse to 
the rhythm of the cycle...involves, in the final analysis, two irreconcilable concepts of the human person and 
human sexuality.”** (emphasis applied) 


This is a significantly meaningful teaching. It allows us to understand just how different the Church approaches the 
whole concept of human sexuality. Like oil and water, the “modern” concepts and the Church’s concepts simply do 
not mix. Contraception, sterilization and abortion are all part of one view of human sexuality while love, responsi- 
bility, a better understanding of ourselves and how our bodies work, and a respect for one’s self and for one’s 
spouse are another view of human sexuality taught singularly by the Catholic Church at the present time. 


Pope John Paul II, in his exhortation to families entitled Familiaris Consortio, introduced the concept of the “inner 
soul” of human sexuality. He wrote that: 


“The choice of the natural rhythms involves accepting the cycle of the person, that is the woman, and 
thereby accepting 

e Dialogue 

e Reciprocal Respect 

e Shared Responsibility and 


e =Self-control 


To accept the cycle and to enter into dialogue means to recognized both the spiritual and the corporal 
character of conjugal communion, and to live personal love with its requirement of fidelity. In this context, 
the couple comes to experience how conjugal communion is enriched with those values of tenderness and 
affection which constitutes the inner soul of human sexuality, in its physical dimensions also. In this way 
sexuality is respected and promoted in its truly and fully human dimension and is never ‘used’ as an ‘object’ 
that, by breaking the personal unity of soul and body, strikes at God’s creation itself at the level of the 
deepest interaction of nature and person.”**(Emphasis applied) 


This contribution by Pope John Paul I] in language and concept is extraordinary. As one reflects upon the discus- 
sions of human sexuality that have occurred over the last 40 or 50 years, the one thing missing is a better under- 
standing of its meaning in human relationships, its meaning to the very nature of love and, as an extension of that 
meaning, a discovery of its “inner soul.” Thus, those who are involved in teaching the natural means to regulate 
fertility and, in particular, the CREIGHTON MODEL FertilityCare™ System and NaProTECHNOLOGY (which 
has within its very fabric these concepts of human sexuality) become experts in the very fundamental meaning and 
significance of human sexuality and, in particular, the discovery of its “inner soul.” 


The approach presented in this textbook does not see genital contact as an evil but rather a form of sexual contact 
to be placed into the whole or total perspective of human sexuality. It is a part of human sexuality that, to be best 
expressed, must be kept in its proper balance. Some would call this a challenge to develop a balanced sexual 
ecology. In many ways, this view allows for the couple to see their human sexuality in the wholeness of its existence 


and not take any component of it out of context or put it out of balance. It is a challenge towards the development 
of sexual friendship. With the development of this friendship, a couple develops and fosters sexual maturity and 
a discovery of its “inner soul.” 


There will be some who will reject this work because of its close association with Catholic philosophical concepts. 
They will say that the Church has no platform on which to speak because of past and certainly present sexual 
abuses. For my part, | can understand that. Those within the Church have definitely not practiced all of what the 
Church preaches. But having said that, I firmly believe that the Church and Her teachings are divinely inspired. 
Unfortunately, the Church, like all other earthly groups, is administered by human beings who are frail and imper- 
fect. As Vicki Thorn, cofounder of “Project Rachel” has often said (I think it is worth repeating here), “the Church 
is not a hotel for saints but, rather, it is a hospital for sinners.” We need to keep these things in perspective and not 
let it prejudice our observations. 


In NaProTECHNOLOGY, individuals are called to submit their sexual passions to their reason and to their will. 
We are not asking them to do this as if they had a “robot-like constitution.” But rather, we are asking for them to see 
their sexuality within the context of the wholeness of the human sexual person and to incorporate these concepts 
and ideas—through their understanding—into the wholeness of their own lives. We do this to help create a para- 
digm shift. It moves people from a contemporary “sexual license” to an authentic sexual freedom. 


If we have been created “in His image and likeness,” then an individual human person can grow closer to God and 
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better understand Him by understanding and listening to how our bodies work—by understanding the /anguage of 


the body. The CREIGHTON MODEL System is an authentic language of a womans health and fertility. We have 
been called to build a civilization of love.*’ As physicians, there is no reason on earth that we should not respond 
to this call. 


And so this is the stimulus for the work of the last 28 years that has led to the development of The Medical and 
Surgical Practice of NaProTECHNOLOGY. How far NaProTECHNOLOGY will go in the future of medicine is yet 
to be determined. Clearly, it must overcome the resistance people will have to its paradigm shifts. In fact, there may 
be no new science that challenges the current paradigms more so than NaProTECHNOLOGY. For it to become 
successful, it must overcome not one paradigm shift but multiple shifts in the paradigm (see Chapter 2). This will 
be difficult, complex, and perhaps seemingly unyielding. But, in order for us to go beyond the pain and suffering 
that our current science has developed, we must make that effort. 


In concluding the preface to this work, it may seem somewhat surprising to the reader that | might quote from a 
song first sung by Elvis Presley. In December 1968, the very month that I began my first research in the natural 
means to regulate fertility, Elvis Presley sang a very special song at the conclusion of his Comeback Special. While 
Elvis Presley’s life was not always a paragon of virtue, his music and his talent touched millions. One of those 
millions was me. From December 1968 up until the present time, the words from ///] Can Dream have echoed in my 
mind over and over again. These words have been, to some extent, a spiritual anthem to the work presented in this 
textbook and I wish to share them with you: 


here mnccst be JOeace 
and understanding sometime 
Strong winds of promise 
that will blow away 

All doubt and fear. 


Hf J coher clreasen 
of a warmer sun 
where hope keeps shining 
on everyone 
Tell me why, oh why 
won't that sun appear. 
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We're lost in a cloud 

with too much rain. 

We’ re trapped in a world 
that’s troubled with pain. 

But as long as a man 

has the strength to dream 

he can redeem his soul and fly. 


Deep in my heart 

there’s a trembling question. 

Still | am sure 

that the answer is going to come somehow. 
Out there in the dark 

there’s a beckoning candle. 


And while I can think 
while I can talk 
while I can stand 
while I can walk 
while I can dream... 


Please let my dream 
come true right now 


oLet cé come tree rest nee! 


yews Ub) Fai 


Thomas W. Hilgers, M.D. 

Senior Medical Consultant 

Obstetrics, Gynecology, Reproductive Medicine and Surgery 
Director 

Pope Paul VI Institute for the Study of Human Reproduction 
Clinical Professor 

Department of Obstetrics and Gynecology 

Creighton University School of Medicine 

Omaha, Nebraska 
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AAFCP 
ACOG 
ACTH 
AIDS 
APGO 
AR’ 
ART 
ASRM 
ATM 


BBT 
beta-HCG 
BID 


CERT 
CHO 
cm 
CO- 
CO+ 
Co, 
CPRT 
Crms 


DES 
DHEA 
DHEAs 
DPC 
DSM-IV 
DUB 
D&C 


List.of Abbreviations 


American Academy of FertilityCare Professionals 
American College of Obstetricians and Gynecologists 
adrenocorticotropic hormone 

acquired immune deficiency syndrome 

Association of Professors of Gynecology and Obstetrics 
argon 

artificial reproductive technologies 

American Society for Reproductive Medicine 
atmospheres 


basal body temperature 
beta human chorionic gonadotropin (or B-HCG) 
two times a day 


cooperative estrogen replacement therapy 
carbohydrates 

centimeter 

negative cumulus oophorus 

positive cumulus oophorus 

carbon dioxide (laser) 

cooperative progesterone replacement therapy 
CREIGHTON MODEL FertilityCare™ System 


diethylstilbestrol 

dehydroepiandrosterone 

dehydroepiandrosterone sulfate 

Diagnostic Products Corporation 

Diagnostic and Statistical Manual of Mental Disorders (4th Edition) 
dysfunctional uterine bleeding 

dilatation and curettage 


xli 


xlii 


ICD-10 
ICSI 
IIRRM 
IL-1 
IM 

IN 

IS 

ITP 

1U 
IUGR 
IVF 


K+3 
KTP 


LDL-C 
LEEP 
LH 
LMP 
LPD 
LUF 


estrone 

estradiol-17B 

estriol 

estimated date of confinement 
estimated time of arrival 
estimated time of conception 


FertilityCare™ Centers of America 
FertilityCare™ Centers International 
FertilityCare™ Educator 
FertilityCare™ Instructor 
FertilityCare™ Medical Consultant 
FertilityCare™ Practitioner 
FertilityCare' Supervisor 
Federation Internationale de Gynecologie et Obstetrique 
family physician 

follicular phase deficiency 
follicle-stimulating hormone 


gamma amino butyric acid 
gamete intrafallopian transfer 
gonadotropin-releasing hormone 


hemoglobin 

human chorionic gonadotropin 
high-density lipoprotein cholesterol 
mercury 

human immune deficiency virus 
human menopausal gonadotropin 
human papilloma virus 

at bedtime 

hysterosalpingogram 


International Classification Of Diseases—1 0th Edition 
intracytoplasmic sperm injection 

International Institute of Restorative Reproductive Medicine 
interleukin- | 

intramuscular 

intake 

introductory session 

intratubal pressure 

international units 

intrauterine growth retardation (or restriction) 

in vitro fertilization 


three days past the last day of clear 
potassium titany! phosphate (laser) 


low-density lipoprotein cholesterol 
loop electrosurgical excision procedure 
luteinizing hormone 

last menstrual period 

luteal phase deficiency 

luteinized unruptured follicle 


LUNA 


MCS 
MDQ 
MFD 
MPA 


Ug 


NCL 
Nd:YAG 
NFP 
NFPMC 
ng/dL 
ng/mL 
NK (cells) 
NPT 
NSAID 
NST 


OB/GYN 


P 

P+7 
PAS 
PCO 
PCOD 
PCOS 


laser uterosacral nerve ablation 


mucus cycle score 

menstrual distress questionnaire 
mean follicular diameter 
medroxyprogesterone acetate 
micrograms 


near contact laparoscopy 

neodynium yttrium-aluminum garnet (laser) 
natural family planning 

Natural Family Planning Medical Consultant 
nanograms per deciliter 

nanograms per milliliter 

natural killer cells 

NaProTECHNOLOGY 

non-steroidal anti-inflammatory drugs 
non-stress test 


obstetrician/gynecologist 


Peak Day 

7 days after the Peak Day 
Pontifical Academy of Sciences 
polycystic ovaries 

polycystic ovarian disease 
polycystic ovarian syndrome 


Peak+3—P+12 From 3rd through the 12th day post-Peak Day 


PEARS 
pg/mL 
PID 
PMDD 
PMS 
PO 
POC 
PPD 
PPP 
PROM 
p-value 


QD 
QID 
QOD 


Re 
t-HCG 
RIA 
RR 
rT, 


SAB 
SHSG 
SIN 
SPICE 


pelvic excision and repair surgery 
picograms per milliliter 

pelvic inflammatory disease 
premenstrual dysphoric disorder 
premenstrual syndrome 

by mouth 

point of change 

postpartum depression 
postpartum psychosis 

premature rupture of the membranes 
probability value 


every day 
four times a day 
every other day 


retained (cumulus oophorus) 
recombinant-human chorionic gonadotropin 
radioimmunoassay 

relative risk 

reverse triiodothyronine 


spontaneous abortion 
selective hysterosalpingogram 
salpingitis isthmica nodosa 


spiritual, physical, intellectual, creative, emotional interaction 


xiii 


xliv 


T, 
TCPT 
TID 
TNF-a 
TRH 
TSH 


u-HCG 
VDRS 
ZIFT 
17OHP-C 


17OHP-H 
2W 


subcutaneous 
selective serotonin re-uptake inhibitor 
sexually-transmitted disease(s) 


triiodothyronine 

thyroxine 

transcervical catheterization of the fallopian tubes 
three times a day 

tumor necrosis factor-alpha 

thyrotropin-releasing Hormone 

thyroid stimulating hormone 


urinary-human chorionic gonadotropin 
vaginal discharge recording system 
zygote intrafallopian transfer 

17 hydroxyprogesterone caproate 


17 hydroxyprogesterone hexonate 
wet without lubrication 


Special Note 


Medicine is an ever-changing field. Standard safety precautions must be followed but, as new re- 
search and clinical experience broaden our knowledge. changes in treatment and drug therapy be- 
come necessary or appropriate. Readers are advised to check the product information currently pro- 
vided by the manufacturer of each drug to be administered to verify the recommended dose, the 
method and duration of administration, and the contraindications. It is the responsibility of the treat- 
ing physician, relying on experience and knowledge of the patient, to determine dosages and the best 
treatment for the patient. Neither the publisher nor the authors assume any responsibility for any 
injury and/or damage to persons or property. 
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Disturbing Trends in the Health Care of 
Women, Children and Families 


[ is truly an honor to be an obstetrician-gynecologist 
and to work in the field of reproductive medicine. Phy- 
sicians in this specialty attend to the unique healthcare 
needs of women. They deliver babies in a way which is 
safe for both the mother and the child. They perform 
surgical procedures and correct underlying abnormali- 
ties and difficulties, and they provide medications that 
can also cure certain problems or diseases. This is an 
exceptional privilege. In fact, being a physician, no mat- 
ter what the specialty might be, is itself a remarkable 
opportunity. 


In reproductive medicine, over the last several centu- 
ries, an incredible amount of progress has been made. 
One of the most obvious advances is the reduction in 
maternal mortality (Figure 1-1).' Over the past 200 years, 
childbirth-related maternal death has declined signifi- 
cantly, and, at the present time, pregnancy and child- 
birth can be considered a very safe experience. Along 
with this, there has been an accompanying decrease in 
both infant and neonatal mortality rates.* Much of the 
decline in these areas of medicine has resulted from the 
introduction of antibiotics and anesthesia, the ability to 
perform certain types of surgical procedures and blood 
transfusions, and the introduction of other medications 
that can assist in providing support to critically ill pa- 
tients. 


While there continues to be some progress made in all 
of these areas, some truly disturbing trends observed 
in the health care of women, children and families have 
developed, over the last 40+ years. It is vital that these 
trends be examined and reflected upon so that actions 
can be taken to reverse them. 


The Divorce Rate ——— 


In the United States, beginning in the early 1960s, a 
significant increase in the divorce rate and in the num- 
ber of children who have been involved in divorce de- 
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Figure 1-1: The maternal mortality in deaths per 100,000 live 
births over the period 1775 through 1980.' 
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Figure 1-2: The number of divorces and children involved in divorces in the United States, 1950- 


1990.* 


veloped (Figure 1-2). Divorce adversely affects adult 
relationships, and it also has a generally negative im- 
pact on the physical, emotional, and economic well-be- 
ing of the children involved.* 


In the past, there have been some variations in the di- 
vorce rate in the United States. There was a short epi- 
sode of variation, for example, during the Great Depres- 


Table 1-1: Why has the 


Divorce Rate Increased?! 


Potential Cause % Responsible* 


Changes in divorce laws NPR? 
Unemployment NPR 
Military manpower NPR 
Public assistance variables 10 
Income variables 23 
Age composition variables 25 
Contraception diffusion variable* >50 
Unaccounted for 6 


1. Michael RT: Why Did the U.S. Divorce Rate Double Within a Decade? 
Research in Population Economics.6:367-399, 1988. 


Adds up to greater than 100 percent because of overlap of some of the 
variables 

NPR = Not Positively Related 

The introduction of technological forms of birth control, especially the 


oral contraceptive, and intrauterine device and then, a little later, female 
and male sterilization. 


sion, and somewhat sharp increases following World 
Wars I and II.* Each of these increases were followed by 
a decline (although the overall trend continued to in- 
crease slowly). These changes in patterns for divorce 
are small in comparison to the exponential increase that 
occurred beginning in the early 1960s. It is legitimate to 
ask why such a trend occurred. 


Michael* has reported a sizable and robust statistical 
analysis for the various potential causes of this increase 
in divorce. He found that the standard responses such 
as change in the divorce laws, unemployment, involve- 
ment in the military, or public assistance variables were 
not major forces in this increase. Even such things as 
income variables or variables in age composition be- 
tween the spouses contributed only moderately. The 
major variable that accounted for the increase in di- 
vorce was the introduction, on a widespread scale, of 
the various contraceptive technologies, which included 
mostly the oral contraceptive and intrauterine device, 
and then female and male sterilization (Table 1-1). 


This rise in the divorce rate has had an enormous im- 
pact on the living arrangements of the children affected 
by divorce. The number of children living with both 
biological parents has significantly decreased over the 
last 40 years (Figure 1-3) while the number of children 
living with their mother on/y has significantly increased 
during this same period of time (Figure 1-4). This breakup 
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Figure 1-3: The percentage of children under the age of 18 
living with both biological parents, United States — 1960-2000.° 
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Figure 1-4: Percent of children under the age of 18 living 
with their mother only, United States — 1960-2000.° 


of the family was bound to have a significant sociologi- 
cal impact. For example, it is well recognized that chil- 
dren have the best chance for both psychological, 
physical and economic success if they are raised in fami- 
lies where both parents are present and have shown 
affirmation and love to the children. 


The rise in the divorce rate since the 1960s parallels the 
increase in the use of technological contraceptives (Fig- 
ure 1-5) suggesting a close association, as previously 
discussed between the two. While some have argued 
that the change in the divorce laws in the early 1960s 
led to the increase in the divorce rate, evidence sug- 
gests that the changes in the laws followed and codi- 
fied social change instead of preceding and causing 
these social changes.’ 


Abortion in the United 1 


Beginning in the late 1960s, with changes in abortion 
legislation in various states, the number of abortions 
began to increase. There was a major increase in the 
number of abortions performed following the implemen- 
tation of the 1973 Supreme Court decision, Roe v. Wade 
(Figure 1-6). It can also be shown that there was a par- 
allel increase in the use of contraceptives which oc- 
curred in advance of the rise in induced abortion (Fig- 
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Figure 1-5: The percentage of women aged 15 to 45 using technological forms of contraceptives, 1960- 
1995, and the number of divorces in the United States, 1950-1990.°*'° 
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ure 1-7). While there has been a tendency, over the last 
10 to 15 years, to look at small declines in the abortion 
rate and view it positively, when looking at abortion 
rates one should view the data in perspective by going 
back to the early 1960s. At that time, there were very few 
abortions performed. Since then, however, the increase 
in abortion has been monumental. 


Some would say that prior to the legalization of abor- 
tion there were large numbers of illegal abortions per- 
formed in the United States with a large number of women 
dying. However, the author spent six months working 
at Cook County Hospital in Chicago prior to the Su- 
preme Court decision. During his experience, completely 
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in obstetrics, the number of illegal abortions observed 
was low. Furthermore, those who argue that we need 
contraception in order to reduce the number of abor- 
tions simply have no evidence that this occurs, and in 
fact, the evidence is to the contrary. Figure 1-7 strongly 
suggests that the introduction of widespread techno- 
logical contraception positively influenced the number 
of abortions being performed in the United States. The 
explosion of contraceptive availability and use has 
had only one impact—to increase the number of abor- 
tions. It is also well recognized that those organizations 
which are most supportive of contraception are also in 
support of abortion. 
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Figure 1-6: The number of legal abortions per year in the thousands, United 


States, 1975-1997."""5 
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Figure 1-7: The number of legal abortions per year in the United States and the 
percentage of women age 15-44 using technological contraceptives, 1960-1995.°"* 
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Unmarried Gel 


Since the early 1960s, there has also been a six- to seven- 
fold increase in the number of unmarried women who 
have given birth (Figure 1-8). While the widespread 
availability of contraception and abortion promised to 
reduce this trend, it is noteworthy that the only impact 
observed has been to increase the number of births to 
unmarried women. In fact, the pregnancy rates (which 
differ from the birth rates), among teenage women age 
15 to 19, has increased significantly during this same 
period of time (Figure 1-9). 


Child Abuse and Neglect 

FS 
Child abuse and neglect figures are difficult to obtain 
because, over the years, there has not been an orga- 
nized effort to collect this data in a universally accept- 
able form. Nonetheless, it seems quite clear that the 
number of children who are involved in both child abuse 
and neglect situations has increased along with the in- 
creased divorce rate, the increase of children born to 
unmarried women, the increased use of contraceptives, 
and the increase in abortion (Figure 1-10). 
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Figure 1-8: The percentage of births to unmarried women in 
the United States, 1960-1997." 
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Figure 1-9: The pregnancy rates in teenagers age 15-19 in 
the United States, 1972-1999. '°"° 


Drug Use and Crime i —————— 


During this same period of time, the estimated violent 
crime rate has also increased dramatically (Figure 1-11) 
along with the percentage of juveniles who have been 
taken into police custody and referred to either a crimi- 
nal or adult court (Figure 1-12). Concomitant with these 
increases has been the increase in drug use among teen- 
agers. In Figure 1-13, the increase in the number of teen- 
agers between 12 and 17 that became new cocaine us- 
ers is shown. 
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Figure 1-10: The number of children affected by child abuse 
and neglect in the United States from 1976 through 1996.'*'” 
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Figure 1-11: The estimated violent crime rate (per 100,000 
inhabitants), of offenses known to police, in the United States 
from 1960-2000. ** 
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Figure 1-12: The percent distribution of juveniles taken into 
police custody and referred to criminal or adult court in the 
United States, 1972-2000."* 
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Figure 1-13: The rates for new cocaine users in young people 
age 12-17 per 1000 persons by year of exposure, 1965- 
1998."° 


Suicide and Depression 

ee 
The suicide rates for young people aged 15 to 19 has 
also increased significantly. Suicide is now the third 
leading cause of death among teenagers in the United 
States.*’*' Increase in the suicide rate has been signifi- 
cantly higher for young teenage boys than it has been 
for teenage girls (Figure I-14). 


Depression is well-recognized as the major cause of sui- 
cide. With the extraordinary sociological changes that 
have occurred over the last 40 years with the disinte- 
gration of the family and the fragmentation of parental 
support, it is not difficult to see why depression is now 
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Figure 1-14: The suicide rate (per 100,000 persons in the 
age group) for persons age 15-19." 


more prevalent. 


Depression and sexual activity have been evaluated in 
teenage boys and girls. Sexually active teenagers de- 
scribe themselves as “depressed sometimes,” “de- 
pressed a lot” or “depressed most/all of the time” more 
frequently than teenagers who are not sexually active 
(Table 1-2). This finding is stronger among teenage girls. 
In fact, when surveyed, the majority of sexually active 
teens indicated that they wished they had waited longer 
before beginning their sexual activity (Table 1-3). This 
finding is, again, More prominent among teenage girls 
than it is in teenage boys. 


Table 1-2: Depression and Sexual Activity 


Never/Rarely Depressed 
Depressed Sometimes 


Boys 14-17 
Sexually active 63.3% 
Not sexually active 76.2% 
Girls 14-17 
Sexually active 36.8% 
Not sexually active 60.2% 


37.9% 


Depressed Depressed Most 


ALot All of the Time 
28.4% 5.0% 3.3% 
20.3% 2.6% 0.8% 

15.5% 9.8% 
32.1% 4.9% 2.8% 


1. Source: National Longitudinal Survey of Adolescent Health, Wave II. 1996. Cited in: A Report of the Heritage 
Center for Data Analysis. Recker RE, Johnson KA, Noyes LR: Sexually Active Teenagers are More Likely to 
be Depressed and to Attempt Suicide. The Heritage Foundation, June 2, 2003 


Table 1-3: The Majority of Sexually Active Teens Wish They Had 
Waited Longer before Beginning Sexual Activity! 


Wish They Had Waited Longer All Sexually Sexually Sexually 
before Starting Sexual Activity ActiveTeens ActiveBoys Active Girls 
Yes 63% 55% 72% 
No 32% 39% 25% 


1. Source: National Campaign to Prevent Teen Pregnancy, June 2000. NOTE: Survey covers sexually active teens 
aged 12 to 17. Cited in: A Report of the Heritage Center for Data Analysis. Recker RE, Johnson KA. Noyes 
LR: Sexually Active Teenagers are More Likely to be Depressed and to Attempt Suicide. The Hentage Foundation, 


June 2, 2003 


Teenage Sexuality 

_ re 
Planned Parenthood’s call is that teenagers “are going 
to have sex anyway no matter what we do” so contra- 
ceptives should be widely available to them. However, 
data suggests that this is incorrect. There is a distinct 
relationship between sexual values and sexual activity 
rates. The sexual activity rate was nearly 10 times less 
(7.8 percent) for those who strongly agreed with the 
statement, “It is against my values for me to have sex 
while I am an unmarried teen” than those who strongly 
disagreed with that statement (72.4 percent) (Figure |- 
15). This type of data suggests that if teenagers are 
adequately trained in a value formation setting that will 
allow them to understand the potential harm that can 
come from sexual activity at that age, they will see to it 
that their sexual activity significantly decreases. Fur- 
thermore, it has been shown that the recidivism rate 
following the use of contraceptives (with regard to sub- 
sequent pregnancy) is very high. The same is true for 
young women who have abortions. They often have 
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Figure 1-15: The relationship between sexual values and 
sexual activity rates. The response to the statement, “It is 
against my values for me to have sex while | am an unmarried 
teen” compared to involvement in sexual activity. Based on a 
survey of 1537 students, 15 to 17 years old.” 
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Figure 1-16: Comparison of the use of alcoho! with sexual 
activity rates (p<.001, chi-square analysis).* 
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what is referred to as an “atonement pregnancy” fol- 
lowing the abortion (usually within the next year). 


There is a striking relationship between the use of alco- 
hol and subsequent sexual activity rates. For those 
teenages who have used alcohol recently, there is a 
greater than six-fold increase in the percentage engag- 
ing in sexual activity (Figure 1-16). Thus, there is a strong 
link between the use of alcohol and subsequent sexual 
activity. Although television advertisements speak 
strongly against the use of drugs and alcohol, few, if 
any, have made the connection to their associated 
moreas in premature sexual activity. 


Prematurity and Low Birth Weight 

de aha eR ele 
There has been a near doubling in the prematurity rate 
(births at less than 37.0 weeks gestation) in the United 
States since 1967, and the prematurity rate continues to 
increase (Figure |-17). This is extraordinary given the 
relatively widespread availability of perinatologists who 
are specifically trained in the management of high-risk 
pregnancies. Their presence has made no identifiable 
impact on the prematurity rate in the United States. The 
high prematurity rate is a national tragedy and is linked 
to a variety of different problems that have been dis- 
cussed (including the increased rate of teenage preg- 
nancies and, as will be pointed out later, the increased 
use of artificial reproductive technologies with their in- 
crease in multiple pregnancies and the increase in sexu- 
ally-transmitted diseases). 


In Figure 1-18, the increasing number of babies born 
with what is considered low birth weight (less than 2500 
grams) and those born with very low birth weight (less 
than 1500 grams) are also shown over the last 20 years. 
This increase significantly damages the health of these 
neonates. 


Multiple Pregnancies 

a 
There has been a large increase in the number of mul- 
tiple pregnancies over the last 20 years. The number of 
triplets and other high-order multiples has increased 
more than four-fold during this period of time (Figure |- 
19). This is undoubtedly related to the number of artifi- 
cial reproductive technology cycles that have been 
started for the treatment of infertility (Figure 1-20). These 
approaches to treatment are associated with very high 
rates of multiple pregnancy ranging from 25 to 50 per- 
cent. 
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Figure 1-17: The prematurity rate in the United States (births less than 37.0 weeks gestation) 1967- 
2001 23-26 
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Figure 1-18: The percentage of births by low birth weight (less than 2500 
grams) and very low birth weight (less than 1500 grams) in the United States 
1980-2000.” 
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This is tragic! The infant mortality rate for triplets of all 
gestational ages is 10.9 times greater than for singleton 
live births (Table 1-4). Babies from high-order multiple 
pregnancies are born at a much lower birth weight (Fig- 
ure 1-21). What is not reflected here is the significant 
increase in neonatal morbidity among those babies who 
survive their prematurity. It is well recognized that such 
morbidity is significantly increased and thus the health 
of these children is compromised. 


Infertility Rates 
es 
There has been an increase in the number of women 
who have experienced both childlessness and infertil- 
ity. These increases in the infertility rates have been 
well documented at this point in time. It is estimated 
that there are 6.2 million women in the United States 
who have impaired fecundity (this includes not only 
infertility but also previous abnormal reproductive out- 
comes such as miscarriage, ectopic pregnancy, and still- 


Table 1-4: Infant Mortality Rates by Plurality 
and Age of Mother: 
United States, 1995-1997! 


Age of Mother Twin Triplet/+ Singleton 


Infant deaths per 1,000 live births 


All ages 32.0 71.8 6.6 
Under 20 years 63.1 172.2 98 
20-24 years 42.4 133.8 7.4 
25-29 years 30.1 96.4 3.5 
30-34 years 25.2 60.7 §.2 
35-39 years 22.6 46.7 6.2 
40-44 years 20.4 38.5 8.1 


1. Includes quadruplets and other higher order multiple births. From 
Trends in Twin and Triplet Births: 1980-1997. National Vital Statistics 
Reports. 47:4, 1999, 
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Figure 1-21: The birth weight distribution for triplet and other 
high order multiple births and singleton births, 1992-1994 *" 


birth).** At the same time, modern medicine offers these 
women the artificial reproductive technologies such as 
in vitro fertilization. However, in a one-year period of 
time, 30,000 babies are born as a result of IVF. Thus, 
these most “technologically advanced” programs as- 
sist only 0.5 percent of all women in the United States 
who have impaired fecundity. These programs also come 
with multiple pregnancies, frozen embryos, surrogacy 
programs, postmenopausal motherhood, embryo experi- 
mentation and so forth. 


Sexually-transmitted Diseases 
ee 
There has also been a significant increase in the occur- 
rence of sexually-transmitted diseases. While the re- 
ported rates of gonorrhea (Figure 1-22) have decreased 
over the last 30 years (preceded by a marked increase), 
there has been a significant increase in human papil- 
loma virus (genital warts) (Figure 1-23) and Chlamydia 
infection (especially among women) (Figure 1-24). In 
addition, the number of ectopic pregnancies in the 
United States as measured by both inpatient and out- 
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Figure 1-22: The reported rates of gonorrhea in the United 
States, 1970-1994 and the year 2000 objective.*° 
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Figure 1-23: The number of initial visits to physicians’ offices 
for human papilloma virus (genital warts) in the United States 
from 1976-1993.°* 
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patient estimates (Figure 1-25) has also increased sig- 
nificantly. These increases are directly attributable 
to the sexual promiscuity that has accompanied the epi- 
demic increase in these diseases. 


It has been estimated that there are over /5 million new 
cases of sexually-transmitted diseases (STDs) in the 
United States each year (Table 1-5). Furthermore, there 
are well over 50 million total cases of viral STDs in the 
United States (Table 1-6). The direct medical costs for 
caring for this epidemic is $8.4 billion per year (Table 
1-7). 


Women who have used oral contraceptive are now 
shown to be at an increased risk of invasive cervical 
cancer (Figure 1-26). This is related to the epidemic in 
human papilloma virus infection of the cervix, which is a 
sexually-transmitted disease. Odds ratios of the effect 
of oral contraceptives on the risk of cervical cancer and 
cervical neoplasia (not just invasive cervical cancer) 
are shown in Figure 1-27. 


While some have argued that there are health benefits 
to the use of oral contraceptives and that the ovarian 
and endometrial cancer rates have been shown to de- 


Rate (per 100,000 population) 
s 


984 8 & 8 8 8 WM 2: BS 


Figure 1-24: The rates of Chlamydia infection by gender in 
the United States, 1984-1994.° 
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Figure 1-25: Number of ectopic pregnancies in the United 
States, 1970-1992. This includes inpatient estimates and 1992 
outpatient estimates.**°* 


Table 1-5: Estimated Annual New Cases of 
STDs in the United States 


Estimated number 


STD of new cases 
Human papilloma virus 5,500,000 
Trichomoniasis 5,000,000 
Chlamydia 3,000,000 
Herpes 1,000,000 
Gonorrhea §50,000 
Hepatitis B 77,000 
Syphilis 70,000 
HIV 20,000 


1. From: Sexually-Transmitted Diseases in American: How many cases 
and at what cost? Amencan Social Health Association. Kaiser Family 
Foundation. December, 1998. 


Table 1-6: Total Number of Cases of 
Viral STDs in the United States 


Estimated total 
STD number of cases 
Herpes 45,000,000 
Human papilloma virus 20,000,000 
Hepatitis B 750,000 
HIV 560,000 


1. From: Sexually-Transmitted Diseases in Amencan: How many cases 
and at what cost? American Social Health Association. Kaiser Family 


Foundation. December, 1998. 


Table 1-7: Estimated Annual Medical Costs for 
Treatment of Sexually-transmitted Diseases 
in the United States' 


The major curable STDs 
in the United States 


The major viral STDs 
in the United States 


Estimated total cost 


Estimated 
annual cost 


$1,974.600,000 


$6,422,200,000 


$8,396,800,000 


1. From: Sexually-Transmitted Diseases in American: How many cases 
and al what cost? American Social Health Association. Kaiser Family 


Foundation. December, 1998. 
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crease with their use, the increase in cervical cancer and 
also the increased relative risk of breast cancer in women 
who have long-term oral contraceptive use seems to be 
incontrovertible at this point in time (Figures 1-28 and 
1-29). There is also a well-recognized association be- 
tween induced abortion and the development of breast 
cancer as well. 


The issues related to cancer and contraception also point 
out the shift that has occurred in medicine over the last 
few decades from one whose focus is on the individual 
patient to one whose focus is more generic. This is il- 
lustrated by the focus provided ina recent review of the 
net effect of oral contraceptive use on the risk of cancer 
in women in the United States.” After recognizing the 
net increase in the number of breast, cervical, and liver 
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Figure 1-26: The relative risk for the development of invasive 
cervical cancer in women under the age of 60 years by how 
long they use the oral contraceptive.A summary of eight sepa- 
rate studies.*° 
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Figure 1-28: The relative risk of breast cancer in women 
under the age of 45 with long-term use of oral contracep- 
tives:A summary of the results of 12 case-controlled stud- 
ies.” 
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Figure 1-29: The incidence of breast cancer in women 
younger than the age of 45 years: The relative risk compared 
to the total number of years of oral contraceptive use before 
a first-term pregnancy in nine different studies.*° 
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Figure 1-27: The effect of oral contraceptives on the risk of cervical neoplasia and cervical 
cancer in women with human papilloma virus, expressed in odds ratios.*” 
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Figure 1-30: The leading causes of death among men (upper graph) and women 
(lower graph) 25 to 44 years of age in the United States 1982-1994.The rising 
incidence of mortality from HIV infection is shown.*' 
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Figure 1-31: The number and percentage of HIV/AIDS cases among women aged > 13 years of 
age: United States, 1985-1994.* 
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cancer victims amongst oral contraceptive users and a 
net decrease in endometrial and ovarian cancer victims 
in similar users, the conclusion is reached that, “from a 
population perspective, there are only small cancer-re- 
lated risks and benefits associated with oral contracep- 
tive use and, on balance, the net effect is negligible.” 
This approach depersonalizes health care and places it 
only in aggregate terms. Medicine should be at the ser- 
vice of the human person. For the woman who has fallen 
victim to a breast, cervical, or liver cancer as the result 
of her use of oral contraceptives, the effect on her health 
is not well served by being described as “negligible.” 


The AIDS virus has also increased significantly. While 
some of these infections are related to blood transfu- 
sions and unclean needle use, the overwhelming major- 
ity are related to sexual promiscuity in both men and 
women. Acquired immune deficiency syndrome is a fa- 
tal illness and the increased mortality rate for both men 
and women has been well documented (Figure 1-30). 
The number and percentage of AIDS cases among 
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Figure 1-32: The global increase in HIV/AIDS infections com- 
pared to the number of condoms distributed abroad by the 
United States Agency for International Development (USAID),*° 
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women greater than 13 years of age has also increased 
significantly over the years (Figure 1-31). 


Condom distribution is usually proposed to eventually 
decrease the spread of the AIDS virus. However, data 
now strongly suggests that there is a parallel increase 
in condom distribution and spread of the HIV/AIDS 
virus (Figure 1-32). 


epi anlls S  a 


Many people would argue that while these trends have 
occurred, they can be reversed by increasing the dol- 
lars that are spent both on research and distribution of 
technological contraceptive service and abortion. How- 
ever, there has been a significant increase in the federal 
dollars given to support AIDS research and also a sig- 
nificant increase in the federal funding of Planned Par- 
enthood over this same period of time (Figure 1-33). 
The incidence and prevalence of all of the conditions 
mentioned have increased significantly, in spite of, the 
increase in the number of dollars spent for programs 
that largely continue to support sexual promiscuity, the 
use of contraceptive agents, sterilization, abortion, and 
the artificial approaches to reproduction. 


Summary and Conclusions ———— 


This chapter opens The Medical and Surgical Prac- 
tice of NaProTECHNOLOGY for a good reason. Over 
the last 40 years, there has been a well-documented 
disintegration of the family and with ita well-documented 
increase in adverse sociological and medical outcomes. 
There is evidence to suggest that this is, at least in part, 
related to the widespread availability of contraceptive 
agents, which have clearly increased sexual promiscu- 
ity. 
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Figure 1-33: The federal funding of Planned Parenthood from 1987 through 


2002.4 
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This chapter has not addressed the influence of porno- 
graphic literature or the widespread availability of sexu- 
ally alluring content of television programs, movies, and 
so forth, Beginning in 1956, there was a well-documented 
increase in the sexual explicitness of that literature.** It 
has been said that this was the beginning of the sexual 
revolution. Few can deny that it was the beginning of a 
shift in sexual behavior. While many would call it revo- 
lutionary, one could argue that the “sexual revolution” 
has stifled human growth and development, trivialized 
sex and produced an epidemic of victims. Instead of it 
being sexually revolutionizing, it has really been sexu- 
ally retarding. 


The health of women, children and families has distinctly 
been harmed by these changes of the last 40 years. 
Many have argued that these are victimless trends. And 
yet, the data shown in this chapter and well-documented 
demographic analyses clearly indicate the opposite. The 
tragedy is that this is a revolution whose major victims 
have been innocent children, although adult men and 
women have also been significantly victimized. 


There is evidence to suggest and a strong trend analy- 
sis to show that the increase in divorce, which leads to 
an increase in children being affected by divorce and 
no longer living in a family unit, is connected to the 
increase in sexual promiscuity, which has been fueled 
by the widespread infusion of technologically-oriented 
contraception, and ultimately the increase in abortion 
rates. Contrary to what many have suggested, there is 
simply no data to support the use of contraception as 
the answer to abortion. In fact, the data clearly shows 
the close correlation between the rise in technological 
forms of contraception and the subsequent rise in abor- 
tion. Furthermore, it is becoming clear that 
perinidational abortion has become an emphasis. Oral 
contraceptives are, to some extent, abortifacient. Intrau- 
terine devices are abortifacient (at times). Embryo ex- 
perimentation, the frozen embryos that are stored in 
freezers throughout the United States and in other for- 
eign countries, the push towards cloning, and other 
forms of experimentation are the fall-out from this same 
“revolution.” 


A woman with the problem of infertility, vulnerable in 
the position she finds herself, goes to her physician to 
seek care for that problem and is offered artificial repro- 
ductive technologies. She does not expect to be deliv- 
ering triplets. quadruplets or quintuplets. Superficially, 
it may even be enticing. And yet, the data is clear that 
these pregnancies and the children resulting from them 
suffer enormously. Those who promote contraception 
and abortion have an abortive solution to the multiple- 


pregnancy problem. It is referred to as “selective reduc- 
tion.” In this procedure, one or two or more of the ba- 
bies are aborted so that the pregnancy is “reduced” to 
one or two infants, thus reducing some of these risks. 
And yet, this is an ethical and service principle which is 
based on the development or protection of life through 
its destruction. In a society which generally prides it- 
self on the respect for life, this is ultimately incompat- 
ible. 


There are several reasons why prematurity rates and 
the occurrence of low-birth weight infants have in- 
creased. As will be discussed later in this textbook on 
the prevention of prematurity, there is a strong sugges- 
tion that there is a microbial explanation for some of the 
premature births that occur. This also may be related to 
the fallout from the widespread sexual promiscuity that 
has occurred in this nation and much of Western cul- 
ture. 


The widespread increase in sexually-transmitted dis- 
eases affects mostly women. Men are often not affected 
(with the one exception of AIDS). Women need to be- 
come more sexually savvy. That is to say, they need to 
become more assertive with regard to the protection of 
their own sexuality, their own bodies and their own self- 
respect. To continue submitting themselves to the harm 
of abortion, sexually-transmitted diseases, multiple 
births, premature birth, the delivery ofa low-birth weight 
infant and the risk of marriage dissolution is foolhardy. 
This needs to be reversed and women must take the 
lead in seeing that this is accomplished! 


They do not need to do this out of resentment, although 
their resentment would be very understandable. Women 
should approach it by challenging society to respect 
them as human persons who have dignity and integ- 
rity; to respect their bodies as the nurturers of life, and 
to respect the offspring that may be created in the union 
between man and woman. While I do not in any way 


Table 1-8: Trends Involving the 
Endangerment of Women: 1956-2004 
Physical Endangerment Emotional Endangerment 


« Breast cancer « All physical endangerments 


« Cervical cancer « Divorce 

« HPV « Teenage suicide 

« Abortion « Teenage pregnancy 

« Ectopic pregnancy « Abortion 

« Multiple pregnancy « Child abuse and neglect 
« HIV/AIDS « Prematurity 

« Chlamydia « Low birth weight infants 


The Domino Effect of Seismic Shifts In Trends 
That Endanger Women, Children and Families 
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Figure 1-34: The domino effect of seismic shifts in trends that endanger women, children and families. 


Table 1-9: Trends Involving the 
Endangerment of Children: 1956-2004 


Physical Endangerment Emotional Endangerment 
« Divorce 

« Depression (suicide) 

« Teenage pregnancy 

e Unmarried mothers 

« Living arrangements 

« Abortion 

¢ Child abuse and neglect 


« Teenage suicide 

« Violent crime 

« HPV 

« Prematurity 

¢ Low birth weight 

« Abortion 

« Cocaine use 

« Juveniles in court 
« Child abuse and neglect 
« Multiple pregnancy 
« Chlamydia 


believe that men are “hopeless” in this endeavor, the 
author’s more-than 30 years of work with both men and 
women has indicated that women have a far more sensi- 
tive, intuitive and palpable connection to these events. 
Men are often concerned with other issues. That does 
not make them bad by nature. They can be educated 
and then will often respond positively. In fact, one of 
the reasons the author has been involved in this work 
so much over the years, is because of the positive and 
liberating impact it can have on men. 


The major story in health care over the last 40 years or 
more has been the epidemic increase in family violence 
that have been brought with us from the 20th century 
into the 21st. The very way in which medicine is prac- 
ticed has endangered the health of women (Table 1-8), 
children (Table 1-9) and families (Table 1-10). The evi- 
dence cited here is from nationally recognized data col- 
lection systems. /t tells the story of a society that has 
lost its fundamental moorings by sacrificing its most 
important resources. Our priorities have undergone a 
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seismic shift and with it, left a trail of victims (Figure |- 
34). One would need to be incredibly insensitive not to 
be able to see the connections and these victims. 


This book does not promote the notion of going back- 
wards to the 1950s. There has also been a good deal of 
positive progress that has been made over these same 
40 years. But, at the same time, the data shows that it is 
our current culture and its priorities and behaviors 
that have created these dangers. The data also shows 
that family violence, to this great extent, need o/ exist. 


Ultimately, there needs to be another response. The 
portion of that response being proposed in this text- 
book is a new women’s health science referred to as 
NaProTECHNOLOGY (Natural Procreative Technology). 
This will be described further in the next chapter and 
the whole science will be outlined in this textbook. It is, 
truly, 180 degrees different from the current artificial, 
suppressive and destructive approach of the reproduc- 
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Chas yoter 2 


What is NaPro&TECHNOLOGY? 


| insieidmalahnie - NPT (Natural Procreative 
Technology) can be defined as a new women’s 
health science which has, as its main principle, the abil- 
ity to work cooperatively with a woman’s menstrual and 
fertility cycles. It uses the CREIGHTON MODEL 
FertilityCare™ System,'* which is a prospective and 
standardized means of monitoring the menstrual and 


fertility cycle. It has multiple applications to women of 


reproductive age. The spectrum of this new science is 
shown in Figure 2-1. 


NaProTECHNOLOGY is the firs system to network fam- 


ily planning with reproductive and gynecologic health 
monitoring and maintenance. Its use has applications 
in family planning, the evaluation and treatment of in- 
fertility and other reproductive disorders, abnormal 
bleeding, abnormal hormone conditions of the menstrual 
cycle including premenstrual syndrome and recurrent 
ovarian cysts, the dating of the beginning of a pregnancy, 
and postpartum depression. NaProTECHNOLOGY has 
medical, surgical and perinatal applications. 


Various applications of the CREIGHTON MODEL Sys- 
tem (CrMS) are illustrated in Figures 2-2 through 2-6. 


Spectrum of the Women’s Health Science 
of NaProTECHNOLOGY 


}—_—_—_$_—_j——_____4 


Preconception 


Periconception 


Postconception 


Figure 2-1: The spectrum of the women’s health science of NaProTECHNOLOGY. 
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Figure 2-2: The application of the CREIGHTON MODEL System in a regular menstrual cycle. The menstrual period, pre-Peak 


dry days, mucus cycle, Peak Day (P) and post-Peak phase are shown. The cycle is shown with correlating estradiol-17B (E.) 
(black bars) and progesterone (red bars) levels. 


Snmmnneine; wine: sss | alain als 


Figure 2-3: The application of the CrMS in long cycles. In this 51-day cycle, the Peak Day (P) occurred on day 38. The post-Peak 
phase was 13 days in duration. 
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Figure 2-4: The application of the CrMS in breast feeding. “Patches” of mucus occur sporadically, dry days usually predomi- 
nate, and as fertility returns, the mucus cycle and fertility return 
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Figure 2-5: In this case, a woman of normal fertility, the CrMS is used to achieve pregnancy. The acts of intercourse in the 
midst of the mucus cycle (days 16 and 18) should be expected to result in pregnancy as they did in this example. 
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Figure 2-6: The monitoring (NaProTRACKING ) of the biomarkers of the CrMS for a woman's health. In the first cycle, a limited 
mucus cycle is observed. This is common in infertility. In the second cycle, a short post-Peak phase of 5 days is present. In this 
cycle, miscarriage would be a very high risk if pregnancy occurred. In the third cycle, low luteal phase progesterone is 
expected from the premenstrual spotting that is present. And in the fourth cycle, the unusual bleeding would demand more 


evaluation. 


The Union of Procreative Education and 
Medical Technology 
seialbcilele tt | ome Be 
NaProTECHNOLOGY is a medical science which has 
the education of patients as its foundation. Specifically, 
it educates women in the objective parameters of their 
menstrual and fertility cycles in such a way that they 
can develop a partnership with the physician in the 
evaluation and eventual treatment of whatever gyneco- 
logic and reproductive problem they may encounter. 


This education is standardized so that it can be used 
throughout the United States and in other foreign coun- 
tries. Because of its standardization, it is objective. It is 
also reproducible so that the information that the women 
gather can be interpreted and it can be used for both 
medical evaluation and treatment purposes. 


All of the above features of NaProTECHNOLOGY are 
unique at this point in history in obstetrics, gynecol- 
ogy and reproductive medicine. They are incredibly 
important to being able to identify the underlying 
cause(s) of a particular medical problem(s), and then 
establish a form of treatment. 


While education is one of its foundations, 
NaProTECHNOLOGY also relies on developments in 
medical technology. This is best exemplified by its use 
of targeted hormone surveys, expert ultrasound evalu- 
ation, and various surgical approaches that utilize la- 
ser technology, microsurgical applications and anti- 
adhesion strategies. 


Approaching Women as Whole Persons 


One of the obstacles in the current approaches domi- 
nating obstetrics, gynecology and reproductive medi- 
cine over the last 40 years or more is the view that women 
are tarnished by the presence of their procreative abili- 
ties. In some ways, the menstrual cycle is still viewed as 
a “curse” and the fertility cycle is viewed as a burden 
and an obstacle to be suppressed or destroyed. These 
mindsets have so ingrained themselves within the pro- 
fession that when one approaches obstetrics, gynecol- 
ogy. and reproductive medicine from a different per- 
spective or point of view, it raises significant antago- 
nisms. 
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In NaProTECHNOLOGY, however, fertility is not con- 
sidered a disease. The menstrual flow and the menstrual 
cycle are thought of as normal biological and physi- 
ological processes which can, of course, become dys- 
functional and abnormal. Nonetheless, the cyclic physi- 
ological process of menstruation and fertility is a nor- 
mal process. A pregnancy that results from that physi- 
ological event is also normal. While abnormalities of 
pregnancy can occur and result from diseases, the fun- 
damental process of pregnancy, childbirth and delivery 
is considered normal. 


Approaching women with the educational principles of 
their menstrual and fertility cycles and helping women 
to discover the power that exists within their cycle al- 
lows the physician to approach women as total human 
persons. This is a medical science that is at the service 
of the human person. It not only encourages the female 
patient to become a partner in the evaluation and treat- 
ment of her reproductive health, but such participation 
is an actual component of the approach. 


Achieving and Avoiding Pregnancy 

lll clases Bie deli) heme 
In the CrMS, the foundational family planning system 
of NaProTECHNOLOGY, it is acceptable for a couple 
either to achieve or to avoid pregnancy. The achieve- 
ment of pregnancy is not considered a “sexually trans- 
mitted disease” as some have expressed it in the past.° 
Achieving a pregnancy is not considered a violation of 
the demographic ecology but, rather, an event that calls 
all of us to support and care. The developing child within 
the mother’s womb is neither viewed as a parasite nor 
as a potential human being. Rather, the child is viewed 
as a human being with potential. 


In modern reproductive medicine, the approach to fam- 
ily planning Is one ultimately of either suppression or 
destruction. There are no current contraceptive sys- 
tems that work cooperatively with the reproductive sys- 
tem. Oral contraceptives, for example, suppress the func- 
tion of the pituitary gland so as to suppress ovulation. 
When an ovulation is not suppressed and a pregnancy 
develops, then the contraceptive works by destroying 
the newly developing embryo at the time of nidation.’ 


In current approaches to contraception, sterilization has 
become one of the major technologies. One of the prin- 
ciples behind sterilization is that it requires no motiva- 
tion. Sterilization relies on the principle that human be- 
ings are unable to develop any level of self-mastery 
when it comes to their expression of genital sexuality. In 
NaProTECHNOLOGY and with the CrMS, the patients 


and clients are accepted as individuals who are quite 
capable of living in a positive way with the normal func- 
tion of fertility. 


Selective Intercourse vs. Spontaneous 
Intercourse 

—. 
Current approaches to the management of fertility re- 
quire that spontaneous intercourse be protected at all 
costs. In NaProTECHNOLOGY and with the CrMS, the 
“principle of selective intercourse” is introduced. 


This principle is one that applies uniquely to a natural 
means to regulate fertility and specifically to the CrMS. 
While many natural systems over the years have relied 
on the concept of “periodic abstinence” to describe 
what is involved in the implementation of these sys- 
tems, “periodic abstinence” is not at all specific to their 
use. Those who use contraceptives also practice peri- 
odic abstinence since they do abstain from genital in- 
tercourse between one sexual contact and the next. So, 
the idea of “periodic abstinence” is not a concept that 
applies exclusively to a natural means to regulate fertil- 


ity. 


The decision to either have or not have intercourse is 
dependent upon actual choices one makes to either 
achieve or avoid pregnancy. The use of the term “selec- 
tive” specifically implies the decision-making choices 
that couples implement while activating the fullness of 
the system. In their decision making, they are selecting, 
in a responsible way, the very best time to have inter- 
course. Perhaps even more importantly they are mutu- 
ally selecting that time. Thus, spontaneous intercourse 
involves a submission to emotional impulses while se- 
lective intercourse submits itself to choices evaluated 
and implemented through the incorporation of the in- 
tellect, the will and the values that the couple shares. 
The sharing that is involved in the implementation of 
any natural system including the CREIGHTON MODEL 
is also different from contraceptive approaches. These 
systems do not work unless the couple cooperates with 
each other. Technological systems are built upon the 
notion that such cooperation does not or may not exist. 
In this latter approach, the a priori premise precludes 
the development of cooperation in this important as- 
pect of the married couple’s life. That preclusion can 
lead to distress, tension, resentment and eventually 
destruction of the relationship. 
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Cerebrocentric vs. Genitocentric 


EO 


This cooperation of the intellect and the will is some- 
times referred to as cerebrocentric sexuality. The focus 
is primarily personal and internal. It maintains the con- 
nections between love and life, and it leads to personal- 
ization, humanization and physiological and spiritual 
affirmation. In the CrMS, we use the acronym SPICE to 
refer to the mu/tidimensional nature of human sexual- 
ity, which is spiritual, physical, intellectual, creative/ 
communicative and emotional/psychological. 
Cerebrocentric sexuality is at the foundation of the com- 
mitment to support the natural means to regulate fertil- 
ity and to marital bonding. It respects the dignity of 
both men and women and the integrity of marriage. It is 
genitally affirming but not extreme in genital function- 
ing (it is ecologically balanced), and it should be ex- 
pected to lead to a decrease in family violence. 


Current contraceptive approaches to family planning 
involve a genitocentric focus in sexuality. As a natural 
extension of this genitocentric focus there is a separa- 
tion of love from life and of life from love. This deper- 
sonalization leads to dehumanization and psychologi- 
cal and spiritual deprivation. Contraception, steriliza- 
tion, abortion, artificial reproductive technologies and 
pornographic expression are natural results of a 
genitocentric view. As a result of genitocentrism, as pre- 
viously pointed out in Chapter 1, it is absolutely clear 
that family violence has increased to epidemic propor- 
tions. 


Sexual Freedom vs. Sexual soldier 
Over the past 40 years, there has been a movement some- 
times referred to as the “sexual revolution.” The clarion 
call of this movement has been “sexual freedom.” But, as 
we have now looked at this over the last four decades, it 
is hard to support the notion that what has occurred is 
the result of an authentically developed freedom. 


Those people who are sexually free are able to say both 
“yes and no” to the genital expression. With a natural 
means to regulate fertility, this expression of sexual free- 
dom is in-built within the system. However, the modern 
contraceptive culture allows people to say “yes” while 
giving only token expression to their ability to say “no.” 


The “sexual freedom” of the contraceptive movement 
has harmed many people over its existence. It clearly 
has not been victimless. It is difficult to appreciate a 
concept of freedom where so many people have been 


harmed and so much pain and agony has been created. 


This “sexual freedom” has fostered a significant dis- 
ruption in human relationships over the four decades of 
its existence. It is difficult to believe that true freedom 
would genuinely generate such disruption. 


This “sexual freedom” has been physically violent as 
well. This violence is well documented in Chapter | of 
this textbook. This “sexual freedom” has specifically 
harmed countless numbers of women under the guise 
of their liberation. One could hardly consider that hav- 
ing a woman seek an abortion and having the embryo or 
fetus dismembered by surgical instruments is the prod- 
uct of true freedom. It is difficult to believe that true 
freedom would be so destructive. 


A more appropriate term would be a revolution which 
has been established to promote sexual license. This 
license is different from true freedom. It is self-centered 
and not other oriented. It is pleasure-seeking rather than 
joy and fulfillment seeking. It is not nearly so concerned 
about others as its proponents would make one think. 
Indeed, this “sexual freedom” is not freedom at all, but 
rather it has produced a kind of tyranny in which people 
are often trapped. This is because it results from sexual 
license and not true freedom. 


In the CREIGHTON MODEL FertilityCare™ System and 
in other natural methods of family planning, legitimate 
choices are made relative to the achievement or avoid- 
ance of pregnancy, communication exists between the 
spouses, and the virtue of chastity is respected. This 
promotes a deep and profound respect. not only for the 
individual person who holds these principles but also 
toward those individuals with whom he or she shares 
them. There is a willingness to reach out to others and 
truly care for them and with them. It is neither self-cen- 
tered nor pleasure-seeking as its primary objective. 
Rather, it is mutual. It promotes growth over a period of 
time and not instant gratification. It is not an arrested, 
adolescent approach but a full and mature and loving 
approach that respects the value and dignity of each 
and every human life, the dignity of women and the 
integrity of marriage. This can be argued to be an au- 
thentic sexual freedom and carries with it the possibility 
of establishing a legitimate sexual revolution. 


Prospective vs. Retrospective 
Data Collection 


——————————— ee 


As anew medical science, NaProTECHNOLOGY relies 
on the prospective accumulation of objective and stan- 


dardized data on the menstrual and fertility cycles. In 
reproductive medicine, this has never occurred before. 
For the most part, physicians do not know yet what to 
do with the information. That is one of the reasons for 
this textbook. 


At the same time, one can see that reproductive medi- 
cine has been entrenched for at least a century in the 
retrospective collection of data. A survey of textbooks 
in obstetrics, gynecology and reproductive medicine 
from 1915 until the present time shows clearly that the 
emphasis has been on the relatively unreliable retro- 
spective collection of data on the menstrual and fertil- 
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ity cycles. 


The CrMS changes all of that. For the first time, women 
are instructed in the function of the menstrual cycle and 
the observation of its various parameters. These pa- 
rameters are often referred to as biomarkers (biological 
markers). The research that has been done over the last 
28 years shows that these biomarkers allow the woman 
and the physician to make proper evaluations and find 
the eventual treatment. Furthermore, abnormalities in 
these biomarkers are closely associated with underly- 
ing pathophysiologic abnormalities. Since these bio- 
logical markers have mostly been ignored over the last 
century, many important insights on reproductive medi- 
cine have been missed. Physicians who are interested 
in working with NaProTECHNOLOGY must become thor- 
oughly familiar with this prospective data collection (the 
CrMS) so they can begin to learn and interpret these 
biological markers based on the research to date and 
future research. Over the many years the author has 
been involved in this, he is constantly reminded how 
incredible this system really is. 


Band-Aid Approaches vs. Getting to the 
Underlying Causes 

eal ts aS 
The current approaches taken in reproductive medicine 
approach problem solving from what could easily be 
called a “Band-Aid approach.” A woman comes to the 
physician with dysmenorrhea and she is placed on birth 
control pills rather than finding out why she has dys- 
menorrhea. A woman comes with irregular menstrual 
cycles and, instead of finding out why she has irregular 
cycles, she is placed on birth control pills. A woman 
comes to the physician because of irregular bleeding, 
and she is placed on birth control pills so that she can 
artificially bleed regularly without looking for the un- 
derlying causes. A woman who is being investigated 
for recurrent ovarian cysts, instead of being invesigated 
for the underlying causes, is placed on oral contracep- 
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tives. A woman has an infertility problem and the doctor 
places her on medication to stimulate ovulation without 
looking for the underlying cause. If she does not get 
pregnant in one to three cycles, she is referred to the 
artificial reproductive technologist. Those doctors have 
not been interested in looking for the underlying causes. 


In NaProTECHNOLOGY. the focus is on looking for the 
underlying pathophysiologic event which allows for a 
rational approach to treatment. It is not claimed here 
that in NaProTECHNOLOGY all of the causes or all of 
the abnormal events can be determined. However, it is a 
philosophical approach, a concept used in many other 
medical specialties except reproductive medicine, that 
allows for the physician to look for and investigate those 
underlying causes and then develop or implement ef- 
fective treatments for these conditions. 


In NaPro&TECHNOLOGY. as more and more research is 
undertaken, more causes will be found and eventually 
better treatments employed. It is a system that will only 
improve over time. 


Cooperative Approaches vs. Suppressive 
and Destructive Approaches 

SS. 
A fundamental principle in NaProTECHNOLOGY is to 
work cooperatively with the menstrual and fertility 
cycles. On the other hand, modern reproductive 
technology’s fundamental principle is to overcome them 
by either suppressing or destroying them. These two 
approaches are at polar extremes. But before individu- 
als criticize or disregard NaProTECHNOLOGY, they 
should think about it, attempt to implement it and evalu- 
ate it further because there is very much in this new 
medical science which is extremely good and positive 
for one’s patients. It solves many problems that we have 
not been able to solve in the past and allows for ap- 
proaches to be taken which are different than current 
approaches. At the same time, it allows for the imple- 
mentation of treatments that hold great promise. If the 
physician elects to implement it, a word of caution: Do 
not do so haphazardly or superficially. Do it to the very 
best of your ability! 


What NaProTECHNOLOGY Is ——— 
Wide criticism is anticipated for this approach to medi- 
cal care. It will be criticized mostly because ir is differ- 
ent, It will not be criticized, for the most part, on its 
merits. For example: 
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NaProTECHNOLOGY is os non-technological. It is 
not opposed to technology. In fact, it incorporates 
the very best technological developments while 
serving the human person in total. 


NaProTECHNOLOGY is of ineffective. There is no 
question that this approach to medical care is effec- 
tive in those areas to which its promises are made. 


NaProTECHNOLOGY is vor unscientific. Much of 
this new science has already been subjected to very 
careful evaluation and scientific scrutiny. 


Some may say that NaProTECHNOLOGY is not for every- 
one. In response, it can be said that NaProTECHNOLOGY 
is a women’s health science that can be applied to every 
person. The author does realize that it will not be ap- 
plied to every person for a whole variety of different 
reasons, most of which cannot even be anticipated. But, 
it can be said that NaProTECHNOLOGY wil! attract 
those individuals who are serious about having strong 
marriages and healthy families and it will attract 
healthcare providers who want to be a part of the so- 
lution to family violence and not a part of the problem. 
It will attract those individuals who have a willingness 
to become co-partners in evaluation and treatment and 
who have a desire to look for the underlying causes. 
NaProTECHNOLOGY places a value upon treatments 
that cooperate with the natural procreative processes 
and do not suppress or destroy them. 


The Paradigm Shifts of 
NaProTECHNOLOGY. 

— 
There may not be a new science introduced into medi- 
cine that carries with it so many shifts in the accepted 
paradigm as NaProTECHNOLOGY addresses. These 
paradigm shifts are listed in Table 2-1. In fact, these 
shifts in the paradigm will make it very difficult for 
NaProTECHNOLOGY to become instantly accepted. 


On the other hand, it is also the shift in these paradigms 
that make it very attractive for many people and many 
physicians. These individuals will fight to see that 
NaProTECHNOLOGY becomes available to any indi- 
vidual who wishes its approach. 


While it is a polar opposite to current approaches in 
reproductive medicine, if is not a false approach; it is 
not inept; it is not unscientific; and, it is not against the 
principles of good medicine. In fact, it takes into ac- 
count the most significant basic principles of medicine 
and will, therefore, be worth the struggle. 


This Textbook 

—. 
This textbook is the first definitive presentation 
of The Medical and Surgical Practice of 
NaProTECHNOLOGY. It is the author’s attempt to present 
this in great detail so that all aspects of it can be stud- 
ied, evaluated, and further understood and implemented. 
In this textbook, we will describe for the reader, the full 
dimensions of the CREIGHTON MODEL FertilityCare™ 
System. We will discuss the various aspects of labora- 
tory assistance in the practice of NaProTECHNOLOGY. 
We will look at the medical applications for using this 
approach in the treatment of patients, including those 
issues such as recurrent ovarian cysts, premenstrual 
syndrome, postpartum depression and abnormal bleed- 
ing. 


In addition, it will detail the approaches to the treatment 
of reproductive abnormalities such as infertility and re- 
current spontaneous abortion. The textbook will out- 
line its perinatal applications, including the work that 
has been done to reduce premature births. An extensive 
description of the various surgical approaches and pro- 
cedures in NaProTECHNOLOGY is presented in great 
detail to form the foundation for the eventual training of 
physicians in the surgical techniques in this area. Some 
of the research approaches that have been taken in 
NaProTECHNOLOGY will also be described and some 
further look at its future will be presented. 


This textbook hopes to offer as full a description of 
NaProTECHNOLOGY as is possible at this time. There 
will certainly be advances made in the years ahead. This 
book does not describe the entire potential of 
NaProTECHNOLOGY, only the beginning of it. It pre- 
sents the first phase of 28 years of foundational re- 
search. Hopefully, it will lay the groundwork for its fu- 
ture development and implementation. 


Table 2-1: The Paradigms Shifts 
of NaProTechnology 


« Achieving and avoiding pregnancy 

« Selective intercourse vs. spontaneous intercourse 
« Cerebrocentric vs. genitocentric sexuality 

« Sexual freedom vs. sexual license 

« Prospective vs. retrospective data collection 


« Band-Aid approaches vs. getting to the underlying 
causes 


« Cooperative approaches vs. suppressive and 
destructive approaches 
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Chas yoter 3 


NaProTECHNOLOGY 


and the New Humanism 
Renée Mirkes, OSF, PhD 


t is a combination of mystery and serendipity when 

what you read, sometimes a single statement, changes 
your life or—more modestly—changes the way you 
think about something. It’s as if that simple sentence 
manages to stop you from fixating on the individual tree 
so you can, finally, survey the whole forest. 


The latter precisely describes a recent experience of 
mine. A statement issued by the Pontifical Academy of 
Sciences (PAS) in June of 2003' revolutionized the way | 
had formerly been thinking about NaProTECHNOLOGY 
(NPT).? The Academy (comprised of distinguished sci- 
entists from around the world appointed by the Pope) 
echoed a plea and a challenge that John Paul II has re- 
peatedly extended to scientists and people of faith. 
“What is required more now than ever before,” the PAS 
urged, is “a new humanism,” a new system of thinking, 
believing and acting that evolves from and is nurtured 
by dialogue, rather than opposition, between science, 
ethics and faith. This, | imagine, is the apparition that 
forms the backdrop of the PAS statement: The “breath” 
of a cooperatively honed, integrated scientific 
worldview—best known for safeguarding “what is hu- 
man in people” and for allowing us humans to “be” 
more*’—would be capable of resuscitating our morally 
exhausted world. 


) 


I had originally intended in this chapter of The Medical 
and Surgical Practice of NaProTECHNOLOGY to dem- 
onstrate why NPT represents sound medical science, 
that is, science as it should be; science with a conscience; 
science that neither deifies itself nor defies faith. But 
then I read that simple PAS statement and realized that 
my original thesis was entirely too narrow and even 
naively myopic. 


A deepened appreciation of the PAS statement unveiled 
the breathtaking horizons of the “expanded” thesis | 
needed to explore: NPT is a prolepsis of the positive 
societal impact of a humanistic science. In other words, 
it is an already existing model of reproductive health 
care that anticipates biomedicine’s role in the new hu- 
manism envisioned by the Pope and PAS membership. 
NPT was and is and will be a part of a much larger 
movement, of a more formidable objective than that of 
merely being an example of how faith and reproductive 
medicine can be in harmony. With its neo-humanist cul- 
ture, NPT is, in my opinion, the flagship of natural pro- 
creative initiatives that are, even as you read, produc- 
ing the “good fruit” ofa truly human culture where knowl- 
edge, belief and behavior will be ordered to the good of 
present and future generations of the family of mankind. 
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To prove my thesis I want to explore with you the cul- 
ture of NPT from five perspectives: the vision of its 
pioneer, the vision of its science, the vision of its ethics, 
the vision of its faith, and the vision of its ecclesial sup- 
porters. Taken together, these perspectives share one 
feature in common: They attest, from different points 
of view, how the culture of NPT is a robust response to 
the call for science, ethics, and faith to build a new hu- 
manism. 


|. NPT: The Vision of Its Pioneer. 

—————————— 
Since the perspective of this section could be construed 
as gratuitous flattery on my part or a kind of blatant 
self-service on the part of the textbook’s author, | have 
a suggestion for the reader. Be clear from the outset 
why neither construal would be justified. First, the many 
who know and work with Dr. Hilgers would agree with 
me that it is fact not flattery to argue that the positive 
humanistic impact of NaProTECHNOLOGY is all of a 
piece with his character. Second, that Hilgers never di- 
rected me to approach the subject from a biographical 
perspective—and even objected to it for fear it appear 
self-promotional or obscure the collegial nature of his 
research—definitively disproves any sort of self-service 
on his part. 


Like every other human being, Thomas W. Hilgers has 
had to decide what it is that gives ultimate meaning to 
his life. And, just as importantly, he must then behave— 
that is, make choices—accordingly. And, as with every 
other clinician involved in research, Hilgers has had to 
adjudge, and then act on, what gives meaning and value 
to his work. 


Relying on many private discussions with him over the 
years as well as on his published articles and lectures, | 
would like to reconstruct what, in my mind, constitutes 
this man’s vision—the goals and principles by which 
he lives and works. And the best way to do that, it seems 
to me, is to highlight, first, some of his more prominent 
personal virtues and characteristics (those habits and 
attitudes that make him a good man) and, second, his 
intellectual skills (those habits that make him a good 
medical researcher). Not surprisingly, these moral and 
intellectual virtues frequently overlap and fertilize one 
another and. together, recapitulate the genuine human- 
ism of his person and of his brainchild, NPT. 


Personal Virtues 
—_—. 


Man of Wisdom 


John Paul II maintains that scientists do a good or bad 
job of deciding on the ultimate meaning and value of 
their lives depending on whether they do so with or 
without “the reflective depth” of “theological wisdom. 


But why would John Paul make wisdom the pivotal vir- 
tue for a good scientist? The answer is found in the fact 
that wisdom is “the intellectual virtue which considers 
the highest causes” of things and above all focuses on 
the ultimate cause or God.* For that very reason, 
Aristotle called wisdom the “first science” or the pre- 
mier way of knowing and understanding everything that 
exists. 


Being wise and acting wisely is part of the genius of T. 
W. Hilgers. He is, in Aquinas’s definition of things, a 
wise man because he “systematically relates all things 
to God.” This is to say that Hilgers is a “consummate 
realist”; he 


sees that as a matter of fact all things are related to 
God, and therefore he is but acknowledging the ba- 
sic truth of things. The wise man sees that nothing 
can be adequately explained unless it is related to 
the first cause of all that is. He sees that nothing can 
even be understood in itself unless it first is under- 
stood in terms of the Being to whom it owes its be- 
ing.° 


I can say, based on exchanges with him, that he con- 
sciously works off the premise that he will never under- 
stand the meaning and the workings of the human re- 
productive system and of the menstrual and ovulatory 
cycles unless and until he reverences the mystery of the 
whole person, the whole patient. And, in the final analy- 
sis, he recognizes that appreciating the worth of the 
whole patient will only come when he views her against 
the person of God and his life-giving love. 


Man of Humility 


Dr. Hilgers’ unassuming ways make you feel he’s just a 
regular guy. And, to my mind, that impression is di- 
rectly connected to the truth that he’s someone who is 
comfortable in his own skin. He neither grossly exag- 
gerates nor severely underestimates his abilities. He 
avoids the extremes of pride’ and immoderate self-de- 
preciation. Describing him as a man of humility, then, 
is the same thing as defining him as a man of God. For, 


as John Paul notes, “whoever labors to penetrate the 
secrets of reality with a humble and steady mind is, even 
unawares, being led by the hand of God, who holds all 
things in existence and gives them their identity.”* No 
wonder, then, that the correct definition of humility is 
knowing the truth about one’s self, knowing one’s “true 
position with respect to God and ... neighbour.” ” 


Of the many ways that Hilgers demonstrates honest self- 
estimation, none is more striking than when he refers to 
himself as the pioneer of NPT, as a trailblazer who looks 
forward to the contributions of his contemporaries and 
those who come after him. In other words, he knows his 
work of ploughing, planting, and watering represents 
the springtime of NPT and that it will be for others to 
bring in its autumn harvest. Just as Hilgers’ findings are 
an integral part of the research that is precedent to his 
own, so his work will be “an integral part of the future 
as one whose thoughts have fertilized science.”'” One 
historian of science astutely observes that it is entirely 
appropriate “to praise the first initiator not only for what 
he had actually put in his [research] but also for what he 
had left there in potency.” 


A pertinent example: Nothing pleases the pioneer of 
NaProTECHNOLOGY more than the thought that, down 
the line, researchers other than him will conduct the 
double-blind randomized clinical trials that could well 
be critical in winning over doubting Thomases to the 
merit of NPT. 


Man of Long-suffering 


Every time I read the passage from Isaiah that describes 
the Servant of the Lord as a man accustomed to suffer- 
ing and infirmity (Is. 53:3), | think of Dr. Hilgers. Choose 
any negative response’? you can think of—rejection, 
apathy, ridicule—and be rest assured that he and those 
associated with his work have felt its sting.'’ The ob- 
servations of Solzhenitsyn give credence to the impor- 
tance of bearing up under such adversity. In describing 
the inequality between the freedom for excellence and 
the freedom for evil that typifies Western society, the 
political dissident makes a case for the long-suffering 
and strength of soul that will be needed by people who, 
like Hilgers, are intent on the excellence of a new hu- 
manism. “A statesman [substitute medical researcher].” 
Solzhenitsyn says, 


who wants to achieve something highly construc- 
tive for his country [substitute his profession and 
his church] has to move cautiously and even tim- 
idly; thousands of hasty (and irresponsible) critics 
cling to him at all times: he is constantly rebuffed 
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by parliament [substitute medical community] and 
the press. He has to prove that his every step ts well 
founded and absolutely flawless. Indeed, an out- 
standing, truly great person who has unusual and 
unexpected initiatives in mind does not get any 
chance to assert himself; dozens of traps will be set 
for him from the beginning.'* 


There is a resurrection side to long-suffering, of course. 
As Solzhenitsyn also attests, people who are no stranger 
to sorrow and rejection are, for that same reason, per- 
sons who oftentimes achieve “a spiritual development 
of such intensity” that they’re eminently able to stay the 
course over the long haul. What else but a strong spiri- 
tual rudder accounts for the fact that, amidst all sorts of 
adversities, Hilgers is cruising into his 28th year of re- 
search and still counting? 


Man of Faith 


Dr. Hilgers’ faith is universal (small-c catholic) because 
it is concrete and particular (capital-C Catholic).'* In 
the first place, the universal sense (or small-c catholic) 
that permeates his faith and, thus, the scientific culture 
of NPT, comprises these important facts: man has a 
delegated dominion over the world, and God has do- 
minion over man. Second, he directly links his concrete 
and particular sense of those (small-c) universal facts 
of stewardship and divine providence to the greatest 
(capital-C Catholic) fact of history: the Incarnation, and 
the life-giving love that Jesus Christ came to reveal.'° 


So, as a specialist in reproductive medicine, Hilgers gets 
it; he takes the universal/parochial nature of the Incar- 
nation as the touchstone fact of his life and his work. 
Practically speaking, this seminal insight inspires obe- 
dience in him. He is faithful to what is universally true 
and good by assenting to (and guiding his research by 
the light of) the particularization of that truth and good- 
ness taught by the concrete successors to Jesus Christ, 
the magisterium. 


This, to my mind, is Hilgers’ modus operandi—even if 
sometimes at a sub-conscious level, He thinks through 
the myriad of unanswered questions and yet-to-be-ex- 
plored avenues of his clinical research in a manner that 
can only be described as thinking with assent.'’ Rooted 
in those universally true principles of the Roman Catho- 
lic Church, he is firmly convinced that “Catholic an- 
swers can be given to such questions.”'* With Marconi 
(1874-1937), one of the great scientists of the 20th cen- 
tury, Hilgers knows that science cannot explain many 
things, especially, the greatest of mysteries, human ex- 
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istence. For that reason. he resonates with Marconi’s 
profession: “I believe, not only as a Catholic but also as 
a scientist.”!” 


And that’s precisely why, moved as he is by a combina- 
tion of a feisty independence and religious conviction, 
Hilgers joined the small coterie of Catholic profession- 
als who responded to Pope Paul VI’s plea for the devel- 
opment of a science-based, moral method of family plan- 
ning.” That’s also why, in his infertility research, he 
responded to the call of Donum Vitae. He resisted “the 
temptation to go beyond the limits of a reasonable do- 
minion over nature” and made “service of persons and 
of human procreation”! the cachet of the medical and 
surgical components of his reproductive technology. He 
understands and believes that either the anthropologi- 
cal vision behind NaPro conforms to the natural truth 
about the human person and human procreation en- 
shrined in magisterial teaching, or NPT is simply bad 
medicine and bogus science. 


No one should doubt that it was his Roman Catholicism 
that suggested “lines of scientific investigation that 
would not otherwise have occurred to him.’*? He real- 
izes that the ultimate touchstone of the validity of his 
clinical research is its conformity with she Truth, Jesus 
Christ, and the Church that he founded.** And it is pre- 
cisely because of the truth and validity of NPT that Hilgers 
is able to offer women’s health care that is small-c catho- 
lic, that is, universally applicable to women everywhere. 


Man of Piety 


Piety sums up the “full circle effect” in which Hilgers 
lives the Christian life with all its demands. His is a 
piety that renders God his due and then radiates out- 
ward toward neighbor, rendering others their due. The 
faithful obedience and loving worship that he renders 
to God animate, and find their perfection in, his frater- 
nal love for others. As he makes “an honest and respon- 
sible use of [his] own ingenuity and of the great and 
small achievements which spring from it,” Hilgers’ 
service of God is of-a-piece with his service of patients 
and professional colleagues. 


Research Skills 


——— 


Independence 


You don’t need to speak to T. W. Hilgers for any great 
length before you realize that his ability to think things 
through—to pinpoint problems and to find solutions— 


is directly related to his internal freedom. He is neither 
a slave to medical fashion nor a cavalier iconoclast of 
what is worthy in traditional contemporary obstetric and 
gynecological medicine.** He refuses to be a sychophant 
to dominant mentalities of the medical community, par- 
ticularly to the sometimes noxious tenets of so-called 
“standard of care” in early 21st century OB/Gyn. He 
has demonstrated repeatedly that, first, he sees through 
the thin facade of a politicized science and medicine 
promoting so-called reproductive freedom and pro- 
choice women’s health care, second, resists what 
Solzhenitsyn called “the censorship of fashion,” and, 
third, has the temerity to announce that the emperor of 
so-called assisted reproductive technology is stark na- 
ked!*° 


Note well: Hilgers’ freedom to seek the truth without 
encumbrance from ideology is an intellectual ramifica- 
tion following from his union with the truth of Christ 
and his Church. And, by the way, this stance explains 
why he is not shy about defending the right of other 
physicians and health care workers to invoke conscience 
clauses. He has championed their right to free exercise 
of religion, particularly in situations that would require 
their participation in morally offensive practices such 
as contraception, sterilization or abortion.”’ 


Energy and Care 


Give me the name of the company that produces his 
vitamins because they, together with what must be a large 
dose of actual graces, produce energy levels that rival 
those of the old “Energizer Bunny” himself. It makes 
sense to say that the cause of the actual graces is the 
fact that Hilgers expends as much energy and care on 
the humanistic side of his research and medical prac- 
tice—what JP II calls “the human potentialities’* of 
science—as he does on the technical. 


Rigor and Intellectual Honesty 


I could not give a more concise account of the intellec- 
tually rigorous way he conducts research than the one 
outlined by the Pope for the academic community of 
the University of Fribourg. “For his work to be wholly 
credible,” the Pope says, 


the researcher must for his part respect those require- 
ments which generally derive from the logic of sci- 
ence itself. It means fidelity to the reality which has 
to be examined [for Hilgers, the human person and 
the human reproductive system], constant self-dis- 
cipline and freedom from self-seeking interest, readi- 


ness to cooperate, which leads to comparison of 
one’s own results with those of colleagues, eventu- 
ally even to bring them into question if they meet 
with competent criticism.” 


The same rigorous standards that must be consistently 
applied in scientific research are upheld in his work, 
especially in respect to: the collection, collation, and 
interpretation of data: the experimental design of the 
research project, and the ethical rules that govern bio- 
medical research and its applications to clinical medi- 
cine. 


Originality and Creativity 


Dr. Hilgers is the first to admit that he is eternally in- 
debted to the work of Drs. John and Lyn Billings whose 
prodigious research on the Ovulation Method began in 
1953, and to Dr. Erik Odeblad whose research efforts 
had a double foci: the biophysical characteristics of 
cervical mucus throughout the menstrual cycle and the 
mapping of the endocervix.*’ Hilgers’ originality be- 
gan with the insight that standardization (uniformity of 
service delivery) of the Billings Ovulation Method of 
family planning would greatly enhance its precision and 
flexibility and, hence, its effectiveness in helping couples 
achieve or avoid a pregnancy. His originality continued 
as he transformed what was initially known as the 
CREIGHTON MODEL of Natural Family Planning into, 
first, the CREIGHTON MODEL FertilityCare™ System 
and, second, into NPT. 


Love of Truth 


As a clinical researcher, he is keenly aware that he has a 
vocation in common with every other human being: to 
be a philosopher, a seeker or lover of (phil-) wisdom 
(sophia). Which is to say that, in reference to the truth 
of the natural world, Hilgers does not limit his under- 
standing of existing things to their physical facticity. 
For to limit knowledge of the human person and the 
human reproductive system to physical facts and only 
physical facts would denigrate the truth of the repro- 
ductive matters under consideration and diminish his 
science. He recognizes that genuine science will sim- 
ply not be had unless and until it is open to correlation 
and confirmation from meta-physical or super-natural 
facticity.”' 


Whether by the light of faith or commonsense, he un- 
derstands that people willfully choose evil and that those 
bad choices have consequences. Knowledge of these 
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two facts protects Hilgers from the hubris of many sci- 
entists who deny, at their own peril, some very impor- 
tant truths about the effects of sin: e.g., the human intel- 
lect is handicapped in its search for the truth; the hu- 
man will is hindered from consistently choosing the 
genuine good, and human freedom is tilted toward li- 
cense.** 


Putting love of truth as his first priority, he knows that, 
rather than viewing themselves and others as beings who 
are somehow beyond history or bevond the Fall, medi- 
cal researchers ought to look to the Source of truth, 
goodness and beauty as a Font of enlightenment that is 
beyond their puny human intellects. 


Sense of Mission 


Dr. Hilgers is a man with a mission. More precisely, he 
is aman with a mission within a mission. His over-arch- 
ing responsibility is that which is given every human 
being in the book of Genesis: to have dominion over 
the earth. As the acronym NaPro reveals, the heart of 
his secondary mission is to pursue clinical research and 
medicine that work cooperatively with a woman’s natu- 
ral procreative system. 


His most basic mission is not Nietzchean in character. 
He does not share the view that the human being and 
human procreation are things that must be overcome 
but, rather, someone and something, respectively, that 
can be understood and revered. Nor is his mission post- 
humanist. He neither rejects objective truth nor the in- 
trinsic goodness of the human “biological form’? nor 
nature’s “normative pointings.”* He is not willing to 
enter into a Faustian bargain that would remodel the 
human being in man’s image rather than in God’s. No, 
he clearly understands the distinction between domin- 
ion and domination over nature, between respect for 
and cooperation with, rather than the suppression, re- 
placement and/or total control of the procreative ordo 
rerum (order of things). 


Hilgers’ secondary and more specific mission is to have 
dominion over (as in having a fuller understanding of) 
the complex workings of the menstrual and ovulation 
cycles. With this knowledge, the medical and surgical 
services of NPT will, ever more surely, work toward 
the integral procreative good of his patients. In the end, 
we have his authentic sense of mission to thank for a 
blue-ribbon guarantee that natural procreative medicine 
is and will be a technology that serves, rather than be- 
trays, those who use it. 
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ll. NPT: The Vision of Its Science 

Ft i ei Sate ete 
Undergirding and permeating mainstream reproductive 
technology is a scientific theory about the human per- 
son and human procreation. It is a view freighted with 
materialism, pragmatism, progressivism*® and individu- 
alism. The science of NPT, in contradistinction, avoids 
all of these reductionistic errors. As a result, it distin- 
guishes itself as a technology that is in dialogue with, 
not divorced from, ethics and faith. 


The resultant contrasts between mainstream reproduc- 
tive science and NPT are, theoretically and practically 
speaking, stark. The science behind contraception and 
assisted reproductive technologies (ARTs) constitutes 
scientism; the body of knowledge that grounds NPT is 
genuine science. Logically, then, the culture of ARTs 
and contraception promotes the “isms” that collectively 
constitute the old reductionist humanism. The culture 
of NPT, in contrast, advances the new integrated hu- 
manism envisioned by the PAS. Let me unpack these 
rather sweeping conclusions. 


The principal assumption grounding ARTs is that of a 
value-free or morally neutral science. Moral norms and 
ethical values arise not from an objective souree—the 
nature of the human person and human dignity—but 
from societal consensus: the culturally acceptable, ever- 
shifting individualistic preferences that surface at any 
given point in time.*’ Value-free science views human 
beings as “the by-products of an evolutionary process” 
that has no intrinsic finality.°* People are, by nature, 
nothing but material beings, material entities which lack 
not only a moral or spiritual dimension but that also 
lack a nature “deeply desirous of knowing the truth” 
and of choosing the good. 


The main premise behind the reproductive science of 


NPT, on the other hand. is rooted in the imago dei doc- 
trine of Scripture and Tradition (human beings are cre- 
ated in the image of God) and the comprehensive psy- 
chosomatic vision of the human person to which it gives 
shape. Accordingly, God’s purposes for male and fe- 
male sexuality are connatural. Human sexuality is meant 
to foster a covenantal life-giving love between a mar- 
ried man and a woman, who “by a mutual personal gift, 
proper and exclusive to themselves,’ mirror God’s 
own inner, tri-personal, love-giving life. 


Moreover, the anthropological vision of NPT—the di- 
vine plan for our sexually bifurcated human race—is 
not only discernible by human reason and our human 
experience of natural (moral) law but is also supported 
by the best available scientific data. The law of human 


nature teaches (and psychological and sociological stud- 
ies attest) that, first, children find a much-needed secu- 
rity in the knowledge that they were conceived within 
acts of their parents’ committed sexual love. Second, 
for children to be conceived, gestated and brought into 
and within marriage is important not just for the 
wellbeing of those children but also for a healthily func- 
tioning familial and social order. Third, it is critical toa 
sound society that parents who conceive their children 
within a permanent monogamous marriage are also sup- 
ported by public laws that outline parental responsibili- 
ties for those children. 


Many infertile couples resort to ART because they see 
it is a quick-fix science. It provides what looks like the 
most pragmatically effective way for them to have their 
own biological child. Moral considerations within this 
schematic are predictable. The choice of IVF, or one of 
its variations, is presented as the “right” choice for two 
reasons: it works (it’s pragmatic) and it’s ostensibly the 
most expeditious way of conceiving (it’s useful or utili- 
tarian). And, since a “good” choice is one that produces 
“good” consequences and maximizes “human happi- 
ness,” the pragmatic choice is thought to be necessarily 
“ethical.” 


What’s behind a couple’s choice of NPT, in contrast, is 
the conviction that there are such things as objective 
truth and objectively good and bad choices. To choose 
well in the arena of reproductive medicine is, first, to 
choose a treatment or method that fully respects what is 
objectively true about personhood and human fertility 
and, second, to choose what fully respects the couple’s 
dignity and their procreative capacities. 


I suppose, by way of summary, you could say that the 
science of NPT is a both/and science. The science of 
ARTs, on the other hand, is a reductionistic, either/or 
science. Proponents of ART argue that, for ART to bea 
reason-based science,*' it must necessarily exclude an 
appeal to faith. ART’s designers insist that the empiri- 
cal observations of reason and experience are the sole 
criteria for finding solutions to the problem of infertil- 


ity. 


But NPT tries to get at the objective reality of what is 
being studied—female fertility, the complexities of the 
menstrual cycle and conception—through “a subtle com- 
bination of faith and experience, intuition and reason, 
imagination and deduction, personal insight and com- 
munal wisdom.” Stated differently, while the radical 
empiricist science behind ARTs refuses to admit facts 
other than those observationally verifiable, the science 
of NPT admits metaphysical truths. The latter truths, 


what John Paul calls the “realities of the spirit,” though 
not able to be viewed under a microscope, are real none- 
theless and form “part of the whole truth’ about hu- 
man fertility and fertility treatments. In short, the sci- 
ence of NPT necessitates the march of human reason as 
it ought to be: “with [its] eyes fixed on divine revela- 
tion.” 


lll. NPT: The Vision of Its Slit 
Since ethics and science are wedded in NPT, you have 
probably noted that I cannot describe its science with- 
out, at the same time, explaining the vision of its ethics. 
But, because | now want to concentrate on that moral 
vision, | need to probe further. What is the ground of 
those already discussed human goods and norms hon- 
ored by NPT? 


Neil Postman provides an innovative way of answering 
that question.” The author and Chair of the Depart- 
ment of Culture and Communication at New York Uni- 
versity avers that what our hyper-techno/scientific age 
most desperately needs is the “loom” of a story or nar- 
rative that helps human beings to weave or connect the 
(informational) dots of our lives. So, borrowing 
Postman’s imagery, the applied science of a reproduc- 
tive technology would also stand in need of a “ranscen- 
dent narrative, Without this “loom,” the myriad of 
medico-technological facts of infertility and infertility 
treatments are just “strands” or “dots” of unconnected 
data that have no integrated meaning.*® With this loom, 
the human interface of that data emerges. In short, it 
takes a transcendent story to show the human signifi- 
cance of scientific and technological facts; it takes a 
story-loom to weave them into a whole piece of cloth. 


Let me be clear. | am not arguing that NaPro is the on/y 
reproductive technology whose ethical sensibilities are 
grounded in a story. Quite the opposite. ART also has 
its story-loom, the difference being that it’s not a tran- 
scendent narrative. The philosophical infrastructure of 
ART is a finite, secular, narrow, partial, provisional, 
subjective and reductionist story. To appreciate the con- 
trast, consider this: the narrative grounding NPT is a 
transcendent one—infinite, supernatural, expansive, 
complete, comprehensive, and objective. These respec- 
tive narratives dictate drastically contrasting agendas: 
NPT links science to ethics and faith; ART severs its 
science from theology or natural moral philosophy, cre- 
ating a “crisis of meaning.” 


As | have already pointed out, the worldview or culture 
of ART hawks a value-free, morally indifferent science, 
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a science divorced from ethics and faith. Consequently, 
although the scientism of ARTs deifies itself, this self- 
proclaimed science-god** has no answers to those im- 
portant existential questions that intelligent people ask, 
such as, “Why are we here?” and “What moral instruc- 
tions do you give us?” In the marketplace of ideas, 
the failure ofa truncated rationalism to provide answers 
to life’s important questions turns out to be an absur- 
dity squared. Such a philosophy directs the designers 
and providers of ART to flee not only from “the tran- 
scendent mystery of God,” but also from the mystery 
and truth of the human person and human procreation 


So-called “assisted” reproductive techniques, then, are 
part of a rationalistic biomedicine that closes off reason 
“to the existence of ultimate and objective truth.”* 
Despair and irrationality, the flotsam and jetsam of the 
old humanism in general, typifies the mindset of many 
infertile couples in particular. After all, if there is no 
way that human reflection and intelligent thought can 
discern the deeper meaning of procreating a new hu- 
man being, or the meaning of human sexuality, or of the 
marital act, why bother deriving moral norms to protect 
these human values? And if that’s the case, how can 
one find moral direction in matters of family planning 
and infertility treatments? Why should a couple even 


try? 


Given that proponents of ART answer these questions 
negatively, you can readily see why the worldview or 
culture of NPT is poles apart from that of ART. NPT 
recognizes that the only way to understand marriage, 
human sexuality, and procreation is to do so within the 
“horizon of truth” found in the personhood of God, the 
divine prototype for understanding all things human. 
Never abandoning the “sapiential horizon” of an in- 
formed conscience, the developers of NPT realize that 
its scientific and medical achievements are inextricably 
wedded to ethics and, in turn, to moral theology. The 
persons responsible for the ethical culture of NPT trust 
“in the power of human reason” to grasp a total view of 
the human person: “body and spirit, individual and com- 
munity, a rational being and one ennobled by love.” 


In sum, NPT acknowledges that our human reason is 
able to grasp the primordial truth of the dignity of the 
human person which, in turn, is explained and confirmed 
by Divine Revelation. Every human being, created in 
God's image, is dignified by sharing not only in the di- 
Vine spiritual powers of intellect and free will but also 
in the divine capacity for life-giving communion. As 
Humanae Vitae points out and as NPT recognizes, to 
understand responsible parenthood is to understand that 
husbands and wives bear the image of the Creator in 
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their whole being and are called to mirror God’s gen- 
erative love in the mutual self-gift of their sexual “‘one- 
flesh” union.** Based on human dignity, every human 
being has a right to life and a right to be conceived, 
gestated, born into and born within a family. Hence, the 
science of NPT also fulfills the moral principles laid 
down by Donum Vitae: * .. . reproductive technology 
that assists the conjugal act to achieve its natural end of 
pregnancy could be morally licit. Reproductive tech- 
nology that does not destroy newly developing human 
life and that does not dispense with a personal act of 
intercourse between husband and wife is morally licit, 
all other things being equal.” 


IV. NPT: The Vision of Its Faith 

oo 
Out of the gate, the single most important thing I could 
say about the faith vision behind NPT is what it is not. 
It is not fideism.** That is, the faith which grounds NPT 
does not pit “faith against reason, belief against knowl- 
edge, or religious experience against critical intelli- 
gence.”*° The science of NPT recognizes that faith is 
the “great friend of intelligence.”*’ The Roman Catho- 
lic faith that inspires NaPro guarantees that the knowl- 
edge base of this reproductive technology maintains the 
right relationship between faith and human reason as it 
honors their “autonomy and mutuality.”** The faith vi- 
sion of NPT admits that, although “science and faith 
represent two different orders of knowledge, autono- 
mous in their processes,” they converge, in the end, upon 
“the discovery of reality in all its aspects, which has its 
origins in God.’ The vision of the faith behind NPT 
links “scientific thought with man’s power in faith to 
seek truth” and “to bring the whole fullness of human 
capabilities to realization.” 


As aresult, the Catholicism behind NPT has confidence 
in reason and its human intellectual component is open 
to Catholic theology. The vision of its faith puts reason 
and faith at the service of the human family. Hence, it is 
a faith that will not deteriorate into the truncated ratio- 
nalism typical of scientism. What's more, NPT is not at 
risk for the temptation that plagues a functional science 
like ART: to serve ideology (rather than humanity). 


In short, the faith behind NPT stands in the right rela- 
tionship with reason envisioned by the Second Vatican 
Council: “If methodological investigation within every 
branch of learning [substitute reproductive medicine] 
is carried out in a genuinely scientific manner and in 
accord with moral norms, it never truly conflicts with 
faith. For earthly matters [substitute family planning and 
infertility] and the concerns of faith [substitute the 


deeper meaning of procreation] derive from the same 
God.”"? 


In sum, the faith vision of NPT, fully admitting that sci- 
ence must work in harmony with faith, makes an in- 
valuable contribution to human culture and participates 
fully in the new humanism. 


V. NPT: The Vision of Its Ecclesial 
Supporters 
i 
While there is a small coterie of bishop-, archbishop-, 
and cardinal-advocates of NPT, there is no doubt in my 
mind that the current bishop of Rome, John Paul II, is 
and has been NaProTECHNOLOGY’s most serious and 
sincere supporter. I close this article with a montage of 
selected public™ statements of the Pope that apply to 
and confirm my thesis that NaProTECHNOLOGY an- 
ticipates biomedicine’s role in the new humanism envi- 
sioned by John Paul and the Pontifical Academy of Sci- 
ences membership. 


In respect to the vision of the pioneer of NPT: 

“All of us who bear in our hearts the treasure of a reli- 
gious faith, must share in the common work of man’s 
development, and we must do it with clearsightedness 
and courage.” 


In respect to the vision of the science and faith back of 
NPT: 

“Is the community of world religions, including the 
Church, ready to enter into a more thorough-going dia- 
logue with the scientific community, a dialogue in which 
the integrity of both religion and science is supported 
and the advance of each is fostered? Is the scientific 
community now prepared to open itself to Christianity, 
and indeed to all the great world religions, working with 
us all to build a culture that is more humane and in that 
way more divine? We must ask ourselves whether both 
science and religion will contribute to the integration 
of human culture or to its fragmentation. It is a single 
choice and it confronts us all. ... Yet the unity that we 
seek ... is not identity. The church does not propose 
that science should become religion or religion science. 
... We are asked to become one. We are not asked to 
become each other.””* 


In respect to the vision of the ethics behind NPT: 

“For science develops best when its concepts and con- 
clusions are integrated into the broader human culture 
and its concerns for ultimate meaning and value. Scien- 
tists cannot, therefore, hold themselves entirely aloof 


from the sorts of issues dealt with by philosophers and 
theologians. .. .”’ “You will always find an ally in the 
church, each time that you strive to promote man and 
his authentic development.””* 


In respect to the vision of the ecclesial supporters of 


NPT: 

“The concept of a morally correct regulation of fertility 
is nothing other than the rereading of the language of 
the body in truth. . . . All efforts directed to an ever 
more precise knowledge of those natural rhythms which 
are manifested in relation to human procreation, all ef- 
forts of family counselors and indeed of the couple them- 
selves, are not aimed at making the language of the body 
merely biological (at reducing ethics to biology, as some 
have mistakenly held). But they are aimed exclusively 
at ensuring the integral truth of that language of the body 
in which husband and wife should express themselves 
in a mature way before the demands of responsible par- 
enthood.””” 


“The various techniques of artificial reproduction, 
which would seem to be at the service of life and which 
are frequently used with this intention, actually open 
the door to new threats against life. Apart from the fact 
that they are morally unacceptable since they separate 
procreation from the fully human context of the conju- 
gal act, these techniques have a high rate of failure: not 
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“Woven into the fabric of the Creighton Model System is a 
Catholic understanding of the personal nature of our 
human sexuality and the challenge to respect one’s 
spouse, to respect the workings of one’s body, and to try 
to understand and further allow for two people to relate in 
a way that God intended...[The CrMS] contribut[es] to 
counteracting the extraordinary crisis that exists in our 
modern society.” 


Thomas Hilgers, M.D. 
Chapter 4 
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Introduction to the 
CREIGHTON MODEL System 


esearch leading to the development of the 

CREIGHTON MODEL FertilityCare™ System 
(CrMS) began in 1976 and the system was first fully 
described in 1980.! It is a fully integrated educational 
system which has an extraordinary degree of scientific 
understanding and validity. 


Woven into the very fabric of the CREIGHTON MODEL 
System is a Catholic understanding of the personal na- 
ture of our human sexuality and the challenge to re- 
spect one’s spouse, to respect the workings of one’s 
body, and to try to understand and further allow for two 
people to relate in a way that God intended. Thus, this 
makes a contribution to counteracting the extraordinary 
crisis that exists in our modern society. 


In 1968, Pope Paul VI issued the now-famous encycli- 
cal letter, Humanae Vitae.’ In that letter, he outlined the 
longstanding teaching of the Catholic Church with re- 
gard to contraception, sterilization and abortion. 
Incredibily, he was able to predict the consequences of 
contraception. The Holy Father predicted that marital 
infidelity would increase, that there would be a weak- 
ening of moral discipline, that husbands would lose re- 
spect for their wives and that they would begin using 
their wives (and others) as instruments for serving their 
own desires, and that public authority would exercise 


power by mandating fertility control.’ Each of these 
prophetic insights have come true in our modern soci- 
ety. 


Humanae Vitae was met with great dissent by the theo- 
logians and the Catholic lay population who followed 
those theologians. The Church’s priests or bishops gave 
little leadership to help guide the faithful out of that 
abyss. Along with this dissent to the fundamental teach- 
ings, there has been almost complete neglect of what 
are referred to as the “pastoral directives” of Humanae 
Vitae,’ or what could be referred to as the “challenges 
of Humanae Vitae.” 


Pope Paul VI, in seeking aid and protection for married 
couples and the family in the third part of this encycli- 
cal letter, made a personal appeal to seven different 
groups of people to carry on this work, meet the chal- 
lenge, and develop the programs necessary to see that 
the teachings of the Church could become viable. He 
appealed to public authorities, men of science, Chris- 
tian spouses, the apostolate of spouses, doctors and 
health care professionals, priests and bishops. The re- 
sponse to this challenge has been deafeningly silent. 


No comparison can be made between the response to 
these specific challenges given by the leader of the larg- 
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est religious force in the world and the response that 
has been given to the scientific investigation into the 
methods of contraception, sterilization, abortion, the 
artificial reproductive technologies, and so forth. Those 
who believe in contraception, sterilization and abortion 
have far outstripped the formation of programs and de- 
velopments that would lead to the widespread use of a 
natural means to regulate human fertility or to a better 
understanding of what Pope John Paul II calls the “lan- 
guage of the body.”* 


The Need to Aid and Support Couples 

Paes nial i alla a ae 
The Catholic Church, coming out of the second Vatican 
Council, presented the following teaching, “Human be- 
ings should also be judiciously informed of scientific 
advances in the exploration of methods by which 
spouses can be helped in arranging the number of their 
children. The reliability of these methods should be 
adequately proven and their harmony with the moral 
order be clear.”* 


Atabout the same time in 1969, Pope John Paul II, who 
was then Cardinal Karol Wojtyola, proclaimed that, 
“abandoned to their own lights, most married couples 
will remain stuck with their difficulties and, without 
competent help, they will run the risk of losing faith in 
God and remain the prisoners of inextricable and des- 
perate moral conflicts.” 


After he became Pope John Paul Il, he wrote in his ap- 
ostolic exhortation to families, Familiaris Consortio, 
that, “...the necessary conditions also include knowl- 
edge of the bodily aspect and the body’s rhythms of 
fertility. Accordingly, every effort must be made to ren- 
der such knowledge acceptable to all married people 
and also to young adults before marriage, through clear, 
timely and serious instruction and education given by 
married couples, doctors and experts.” 


Since that time, the Holy Father has continued to write 
in this area. He has developed what is now called the 
“Theology of the Body.”* And, in his encyclical letter 
Evangelium Vitae (the Gospel of Life),'’ he specifically 
called upon institutions and individuals to develop aca- 
demic centers for research and education in the field of 
natural family planning and also to develop service pro- 
grams for such. 


The CrMS has responded to all of these calls. The 
American Academy of FertilityCare Professionals 
(formerly the American Academy of Natural Family 


Planning) was first established in 1982 and is now the 
official national certifying and accrediting body for the 
CrMS. FertilityCare™ Centers of America and 
FertilityCare™ Centers International link all of the 
CREIGHTON MODEL programs through a network of 
FertilityCare™ Centers throughout the United States, 
Canada and in many other areas of the world. In 1985, 
the Pope Paul VI Institute for the Study of Human Re- 
production, the home of the CrMS and the new repro- 
ductive science of NaProTECHNOLOGY, was estab- 
lished for ongoing research and education program de- 
velopment, 


The first volume edition of the CREIGHTON MODEL 
training manual was published in 1982.’ It presented a 
program capable of making advances in this field in a 
way no other program had been able to do up to this 
point. Now, the CREIGHTON MODEL FertilityCare™ 
System has well-established effectiveness studies which 
serve as its foundation, and the CrMS forms the very 
hub of the new medical and surgical women’s health 
science of NaProTECHNOLOGY. This training manual 
was completely updated in 2002'° and its companion 
volume, Book II, on advanced teaching skills was pub- 
lished in 2003." 


Thus, it is a system that not only establishes a very strong 
scientific foundation and service delivery program but 
has also responded to the appeals of the popes of the 
last 35 years and responds to the Catholic Church’s call 
for a view of human sexuality that goes beyond what 
our current society seems to accept. 


The CREIGHTON MODEL 
FertilityCare™ System 
oon 
The CrMS is a standardized modification of the Bill- 
ings Ovulation Method. It is a legitimate offspring of 
that system which is built on research, education, and 
service (the “triangle of support” for the CrMS user — 
see Figure 4-1) and is an integrated educational system 
designed to assure the highest quality service delivery 
possible for the FertilityCare™ Educator, Practitioner, 
and the client couple. 


In the CrM§, fertility is observed as a part of health, not 
disease. It is a system that is specifically of a natural 
contraceptive. Rather, it is a true method of family 
planning . .. a method that can be used in two ways — 
to achieve as well as to avoid pregnancy. These prin- 
ciples make this system distinctly different from con- 
traception (artificial or natural). 


CLIENT COUPLE 


“Triangle 
of Support” 
for the 
CREIGHTON MODEL 
User 


RESEARCH 


Figure 4-1: The “triangle of support” for the CREIGHTON 
MODEL user 


The CrMS is based upon a couple’s knowledge and 
understanding of their naturally occurring phases of fer- 
tility and infertility. Through this understanding, the 
couple is able to make decisions (choices) regarding 
the achievement or avoidance of pregnancy. It is the 
only system (besides the Billings Method) that provides 


information dealing with the complete dimensions of 


the procreative ability. In addition, it provides women 
the added benefit of being able to monitor and maintain 
their procreative and gynecologic health over a lifetime. 
CrMS teachers are trained allied health professionals, 
and physicians are trained to incorporate the CrMS into 
their medical practice. 


It is a system that is completely integrated in its educa- 
tion, research and service orientation. It meets the de- 
mands of the allied health and medical professions in 
the field of the natural means to regulate fertility. It is 
built to accomplish accountability and competency 
through a strong professional infrastructure (see Chap- 
ter 18) and it works within 
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emphasis on the achievement of pregnancy in couples 
of completely normal fertility. While an emphasis has 
been placed on assisting couples with infertility (and 
the CrMS has a very special capability of helping couples 
with those types of problems), these two systems are 
unique in their ability to assist couples of completely 
normal fertility to use them throughout the course of 
their reproductive life for both the achievement and 
avoidance of pregnancy. Therefore, it is, by definition 
and application, a lifelong system not to be reduced to 
a fraction of one’s procreative life. 


Fertility Appreciation 


Fertility appreciation is a term that is used in the CrMS. 
It can be defined as the ability to mutually value, re- 
spect, and understand one § fertility. Such a value, re- 
spect and understanding should be foundational to the 
teaching and use of the CrMS. 


Background of the System 
ere 
The fundamental principles of the CrMS have been 
known to physicians for many years and well docu- 
mented although, as Cohen, et al!’ observed, “They have 
been almost disregarded by gynecologists.” In 1952, 
this group published a schemata of the events that oc- 
cur relative to the changes in the cervical mucus as Ovu- 
lation approaches. In retrospect, this schemata also de- 
fined the basic principles of the not yet described Bill- 
ings Ovulation Method and the CrMS (Figure 4-2). 


It was noted that as ovulation approached, the stretch- 
ability and clarity of the mucus increased along with its 
quantity of production. At the same time, the viscosity 
and its content of leukocytes decreased. The most per- 
tinent observation, however, was the indication that the 
survival of the spermatozoa was directly related to the 


the context of a Catholic 
ethical and moral service 


delivery framework. The 
CrMS allows married | Si 
couples the opportunity to CERVICAL MUCUS LEZ ae Ls 


consciously cooperate in the 
achievement of a pregnancy 
as a component of the use 
of a natural system. At the 
present time, the Billings 
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Ovulation Method is the Figure 4-2: Cohen's original schemata for the events that occur in the cervical mucus around 


only other system of which 
we are aware that puts such 


the time of ovulation. Of special note is the depiction of the sperm survival and the, de facto, 
recognition of the role of the cervical mucus as a biological valve (From: Cohen MR, Stein IF 
and Kaye BM: Spinnbarkeit: A Characteristic of Cervical Mucus. Fertil Steril, 3: 201, 1952). 
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Figure 4-3: Three cycles charted for the CrMS showing the occurrence of menstruation, the pre-Peak dry days, the mucus cycle, 
the Peak Day (P), and the post-Peak dry days. The pre-Peak phases are variable in length (14, 9, and 20 days) but the post-Peak 
phases are consistent (14, 15, 13 days) 
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Figure 4-4: The relationship of serum levels of estradiol-178 and progesterone during the course of the menstrual cycle and the 
occurrence of the mucus sign and the Peak Day (P) in one cycle of a woman with normal fertility. 
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Figure 4-5: The application of the CrMS in long cycles. In this 51-day cycle, the Peak Day (P) occurred on day 38. The post- 


Peak phase was 13 days in duration. During the pre-Peak phase, “patches” of mucus are apparent. 


presence or the absence of an ovulatory or periovulatory 
type of mucus produced form the cervix. 


In the CrMS, external vulvar observations of the dis- 
charge of the cervical mucus, the presence of bleeding 
and the days when no discharge is present (dry days) 
are all used to obtain pertinent information on the phases 
of fertility and infertility and the state of the woman’s 
procreative and gynecologic health. 


In the woman with regular cycles, the cycle begins with 
the onset of menstruation (see the first cycle of Figure 
4-3). As menstruation tapers there is generally no dis- 
charge and the woman observes this as dry. As ovula- 
tion approaches, there becomes apparent a cervical 
mucus discharge which often begins as sticky, cloudy 
or tacky, cloudy discharge and eventually becomes clear, 
stretchy or lubricative. The /ast day of the mucus dis- 
charge that is clear, stretchy or lubricative is identified 
as the Peak Day. 


The presence of the cervical mucus discharge corre- 
lates well with the rising levels of estrogen (Figure 4-4) 
and the occurrence of the Peak Day is correlated well 
with the timing of ovulation. 


Because the production of the periovulatory cervical 
mucus is an estrogen dependent effect and is produced 
at the time of follicular development, when estrogen is 
increasing and ovulation approaching, the cervical mu- 
cus is produced and will be discharged before and dur- 
ing the time of ovulation. In long cycles (Figure 4-5) 
there may be occasional “patches” of mucus prior to 
the onset of the mucus associated with ovulation. What 
is prolonged in these cycles is the pre-Peak (or preovu- 
latory) phase of the cycle and what remains relatively 
consistent is the post-Peak (postovulatory) phase of the 
cycle. 


The same principles apply in anovulatory conditions 
such as breast feeding (Figure 4-6). Infant suckling may 
suppress ovulation and fertility for a number of months. 
The presence or absence of the characteristic cervical 
mucus discharge associated with ovulation is then de- 
layed until fertility returns and predicts the onset of the 
first menstrual period. 


The versatility of the system, clearly one of its stron- 
gest features, is found in its fundamental biology. Be- 
cause it relies on events leading up to ovulation, it de- 
fines the times of fertility and infertility in a definitive, 
day-by-day, prospective fashion. Previously difficult 
cases, such as long and irregular cycles, breast feeding, 
coming off of contraceptive pills, anovulatory states and 
the premenopause, all can now be dealt with in a posi- 
tive fashion without delay. 


Even a woman with a continuous mucus discharge (Fig- 
ures 4-7 and 4-8) can properly identify the days of fer- 
tility by using a base infertile pattern (BIP) which is 
identified with the presence of an unchanging discharge. 
When fertility begins, there will be a change in the pat- 
tern, which is easily identified by the woman who has 
been properly instructed. Thus, fertility is identified. 


The CrMS is not a contraceptive system. It is a system 
of true family planning (see Figure 4-9). The informa- 
tion obtained from monitoring the phases of fertility and 
infertility can be used to either achieve or avoid preg- 
nancy. Users of the CrMS know their fertility status on 
any particular day and are given the freedom to utilize 
that information as they so choose. Those who use a 
day of fertility to achieve a pregnancy are successful 
users and not failures. A pregnancy can legitmately be 
observed as the result of the system’s successful use. 


At the same time, it can also be used by couples, with a 
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Figure 4-6: The application of the CrMS in breast feeding. “Patches” of mucus occur sporadically, dry days usually predominate, 
and as fertility returns, the mucus pattern and fertility return. 
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Figure 4-7: The example shows the use of the CrMS in a breast-feeding woman with a continuous mucus discharge. The plain 
yellow stamps indicate a discharge pattern which is the same from one day to the next. The arrows indicate the points of change 
and the baby stamps indicate days of fertility. 


high degree of security, as a means of avoiding preg- 
nancy. The data not only support this but our own expe- 
rience with this system shows that even those couples 
who have very strong medical reasons to avoid preg- 
nancy can use it effectively so long as they are con- 
nected to a quality education system for proper training 
and support. 


Because the CrMS is based upon biological markers 
that include not only the cervical mucus but also the 
absence and the presence of various types of bleeding, 
it can be used as a means of monitoring and maintain- 
ing reproductive and gynecologic health. Investigation 
of this has given birth to the whole new reproductive 
science of NaProTECHNOLOGY. Most of the work that 
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has been done in this area has been completed at the 
Pope Paul VI Institute for the Study of Human Repro- 
duction in Omaha, Nebraska. This reflects the Institute’s 
background and experience in obstetrics and gynecol- 
ogy and in reproductive medicine and surgery. As this 
system has been used over the years, it has become an 
ideal tool for any gynecologist. 


After many years of extensive evaluation, these 
biomarkers hve been shown to reveal the presence or 
absence of certain types of pathologic or physiologic 
abnormalities. They give the physician and the patient 
a “handle” on the menstrual cycle and allow for its proper 
evaluation. It allows one to treat abnormalities of the 
menstrual cycle in cooperation with its function. 


¥A jal Jel 


Figure 4-8: In a woman with regular menstrual cycles and continuous mucus discharge, the base infertile pattern is shown up to 
the point of the change. The Peak Day is identified and the pre- and post-ovulatory days of infertility are shown with plain yellow 
stamps. 
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Figure 4-9: In this case, a woman of normal fertility, the system is used to achieve pregnancy. The acts of intercourse in the 
midst of the mucus cycle (days 16 and 18) should be expected to result in pregnancy as they did in this example. 
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The CrMS and the Use of Criteria 

polatenateiaee ete ao 
In studying the biomarkers of the menstrual cycle as 
observed through the eyes of the standardized CrMS, 
one recognizes that the CrMS is a criteria-driven sys- 
tem. In other words, the physician, the FertilityCare™ 
Practitioner (FCP) and the woman who is charting her 
cycles can identify certain biological events that are oc- 
curring by the objective presence of a biomarker. Such 
biomarkers have been associated, with a high degree of 
clinical correlation, with either one or more abnormal 
physiologic parameters of either reproductive function 
or woman’s health. 


The health care provider must recognize the importance 
of criteria. These criteria are objective signs that have 
been studied in such a fashion so that when they are 
observed in the CREIGHTON MODEL charting system 
they can be evaluated in an objective fashion. The dis- 
covery of these various objective markers (the presence 
of certain criteria) will indicate where evaluation should 
begin and what type of evaluation should be conducted. 
Furthermore, with a high degree of probability, it will 
give an insight into the potential underlying causes of 
the clinical abnormality. 


Although the biomarkers of the CrMS are not 100 per- 
cent correct, they are strongly suggestive of a specific 
problem or set of underlying problems. When these ob- 
jective parameters — these biomarkers — are identified, 
the health care provider and the woman who is making 
the observations will be able to understand more fully 
the nature of the underlying problem, the type of evalu- 
ation that needs to be done and eventually the treatment 
that would be best implemented. Furthermore, it needs 
to be stressed that these biomarkers can only be identi- 
fied with the use of the CrMS. 


The CrMS is truly unique. It is not only a standardized 
system but an enormous amount of research has gone 
into the basic understanding and correlation of these 
various biomarkers to underlying physiologic and patho- 
physiologic events. Thus, nobody should be confused 
that any other system can provide the same informa- 
tion. Perhaps it may be possible, some time in the fu- 
ture, for other approaches to approximate what the CrMS 
does in this regard. However, significant research needs 
to be done prior to that being accomplished. 


The Teaching System ————— 
The CrMS is based upon individual follow-up of client 
couples. This assures individual attention, allows for 


questions and answers, and allows the system to be “tai- 
lor-made” to the individual couple. 


It is also built upon a case management concept. This 
is an approach to client care that allows for complex 
problems to be solved. The case management approach 
allows for a comprehensive and prioritized approach to 
the management of difficult cases. It is truly a benefit of 
standardization and it is completely holistic in its ap- 
proach. 


CREIGHTON MODEL services are delivered by edu- 
cating couples about their fertility. This is accomplished 
through a network of service programs developed and 
operated by specialists in CrMS education. 


Curriculum Concepts 

en 
The education of teachers in the CrMS is built upon an 
allied health educational model. The FertilityCare™ 
Practitioner (FCP) program is a 13-month core cur- 
riculum built upon fwo theoretical phases (nine and 
seven days in duration) and fwo supervised practica 
(five and eight months long). During the second super- 
vised practicum, the student undergoes an on-site visit 
so that the faculty supervisor can personally witness the 
Practitioner’s teaching skills. At the conclusion of the 
program, a final exam must be completed in order to 
receive the certificate. 


During the supervised practicum, the individual practi- 
tioner interns are supervised by individuals who are 
themselves trained to provide that supervision. These 
supervisors are the FertilityCare™ Educator (FCE) and 
FertilityCare™ Supervisor (FCS). The curriculum is 
managed, directed and carried out by the advanced level 
FCE. There are many such programs throughout the 
United States and in other countries. They have the as- 
sistance of FCSs, Natural Family Planning Medical Con- 
sultants, and certain special faculty who are invited to 
participate in these programs. 


An Integrated Allied Health System 

-.). 
The teachers of the CrMS are referred to as 
FertilityCare™ Practitioners (FCP) (a program de- 
signed to assist couples with all difficulties or problems 
that they might face) and FertilityCare™ Instructors 
(FCl) (a seven-month program designed to provide only 
the very basics in CREIGHTON MODEL education). 


Comprehensive Research Programs 
Throughout the history of the CrMS, there has been a 
significant, comprehensive commitment to research and 
education program development in the field of better 
understanding the natural means to regulate fertility. 


In the basic sciences, this has involved hormone corre- 
lation studies of ovulation, endocervical mucus corre- 
lations, use effectiveness studies, ultrasound evaluations 
of ovulation, and so forth. Many years of research in 
education led to the development of the core curricu- 
lum of the CREIGHTON MODEL program and the 
American Academy of FertilityCare Professionals for 
the certification of teachers and accreditation of pro- 
grams. 


From a clinical point of view, the new medical and sur- 
gical women’s health science of NaProTECHNOLOGY 
has been a fruit of the commitment to CREIGHTON 
MODEL research objectives and the development of the 
Pope Paul VI Institute for the Study of Human Repro- 
duction to carry it out. Because it is a completely stan- 
dardized system, information has been built into the sys- 
tem as it has been learned through this commitment to 
research. The very science of NaProTECHNOLOGY 
could not have been developed without the standard- 
ization inherent to the CrMS. The CrMS, as a result, 
offers support to client couples that is based on educa- 
tion, service and research. This three-pronged effort pro- 
vides the couple a cutting-edge teaching session, which 
is in constant evolution in terms of its significance and 
meaning to their practical everyday lives. 


NaProEDUCATION Technology 
ee 
NaProEDUCATION Technology (Natural Procreative 
Education) is a technology that has developed as the 
result of the commitment to education research in the 
CrMS. It is an advanced educational technology, the 
principles of which have not been previously used in 
either medical or patient education. The allied health 
education model and standardized educational content 
previously mentioned are a part of this 
NaProEDUCATION Technology. It also involves: 


1. objective and measurable standards that are in- 
corporated into the system 


2. the use of a Picture Dictionary which objectively 
presents the mucus observations 


3. a Follow-up Form which allows for the stan- 
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dardization of teaching from one teacher to the 
next and an orderly transfer of knowledge pro- 
viding “equal access” to the vital information to 
utilize the system properly 
4. a Vaginal Discharge Recording System*™ 
(VDRS) which allows for a standardized ter- 
minology to be used. Standardized observations 
and standardized charting have also been de- 
veloped. 


5. a pregnancy evaluation form 


6. ongoing assessment and evaluation tools. 


Advantages of the CrMS 

ee 
The advantages of the CrMS are numerous. First of all, 
it is safe! There are no known medical side effects as- 
sociated with its use. It is inexpensive! The cost of 
FertilityCare™ services is considerably less than that 
of contraceptives. Finally, it is highly reliable and it is 
natural. The CrMS cooperates with the couple’s own 
natural fertility process. 


Another important advantage to the system is that it is a 
shared method of fertility regulation. The responsibil- 
ity for its use is placed equally upon both spouses. To 
use the system successfully, it is necessary to make ac- 
curate observations and to chart them correctly. In ad- 
dition, one must follow the instructions of the system 
which depend upon the couple’s decision to either 
achieve or avoid pregnancy. Also, the couple should be 
mutually motivated in its use and enter into it with a 
loving and cooperative spirit. 


As the couple learns more about their natural phases of 
fertility and infertility, they will begin to realize how 
important and vital these gifts really are. Unlike contra- 
ceptives, the CrMS treats fertility as a normal and 
healthy process. \t does not treat fertility as a disease! 
The challenge to live in harmony with one’s fertility is 
often one of the most exciting and meaningful aspects 
in the use of this system. Most couples find that the 
love and respect each holds for the other grows as their 
understanding and appreciation of their fertility in- 
creases. It is a system that is firmly based in a respect 
for human life, human dignity, and the integrity of mar- 
riage. Indeed, it is the couples who use this system and 
their families that benefit from this experience. 
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Education of i 
The Pope Paul VI Institute for the Study of Human Re- 
production has developed a curriculum for the educa- 
tion of new FertilityCare™ teachers. At the present time, 
five different programs for educational training exist. 


There are two programs that are designed to train indi- 
viduals to teach the CrMS to new client couples. These 
programs, in affiliation with the Continuing Medical 
Education Division of Creighton University School of 
Medicine, educate FertilityCare™ Practitioners (FCP) 
and FertilityCare™ Instructors (FCI). The education 
programs are all designed to provide teachers with an 
adequate theoretical background and clinical exposure 
to teaching the CrMS so that an adequate development 
of teaching skills can occur. The clinical phases are all 
conducted under supervision. The FCP program trains 
teachers to be able to perform both basic and advanced 
teaching skills and educational services. This program 
educates new teachers so that they can provide educa- 
tional services to all couples. The FCI program is de- 
signed to train teachers to be capable of performing basic 
teaching skills and educational services. This program 
trains teachers to provide educational services to a ma- 
jority, but not all, new client couples. While FCPs can 
work independently, all FCls must work in association 
with an FCP. 


The Practitioner and Instructor programs are not de- 
signed to train teachers to train other new teachers. The 
educational skills necessary to educate FCPs and FCls 
are different from those necessary to educate new cli- 
ents. Thus, specific programs have been developed to 
train FCPs to educate other FCPs and FCls. The two 
programs that have been developed for this are the 
FertilityCare™ Educator (FCE) and FertilityCare™ 
Supervisor (FCS) programs. New education programs 
can only be developed under the auspices of an FCE. 
FCEs are either registered nurses or have the equiva- 
lent of a bachelor’s degree in another field. They are 
FCPs with one additional year of teaching experience. 
Their curriculum involves additional, in-depth exposure 
to the theoretical and clinical aspects of educating and 
supervising FCPs and FC\ls. FertilityCare™ Supervi- 
sors are also FCPs with one additional year of teaching 
service. However, the other educational requirements 
are unnecessary. FCSs work in conjunction with FCEs 
and are trained to be particularly skilled in the clinical 
supervisory aspects of the CrMS. Many other indepen- 
dent education programs for FCPs and FCls are now 
active at other sites around the United States and in sev- 
eral other countries. 


An additional program that exists is the Natural Family 
Planning Medical Consultant Program. This program 
trains physicians, physician assistants, nurse practitio- 
ners, and nurse midwives who are committed to the 
natural methods of fertility regulation to enhance their 
expertise in this field. It is a six-month program which 
requires extensive theoretical input, a supervised 
practicum, and other assignments specifically geared 
toward their special area of expertise. Additionally, they 
are exposed to the foundations and applications of 
NaProTECHNOLOGY. 


Certification and Accreditation Standards 


Each new CrMS education program must submit itself 
to the review of the Commission on Accreditation 
(COA) of the American Academy of FertilityCare 
Professionals (AAFCP). This review is mandatory and 
assures the public that the highest standards for CrMS 
education are being met. Once the review has been com- 
pleted and the program meets those standards the COA 
formally accredits the program. Such accreditation is a 
great achievement. Similarly, once an FCP, FCI, FCE, 
FCS or NFPMC has completed the education program, 
then he or she may apply for formal certification through 
the Commission on Certification (COC) of the AAFCP. 
At the present time, such certification is optional but, 
when accomplished, assures the public that the indi- 
vidual is providing services that meet the highest stan- 
dards and that he or she has successfully completed a 
peer review process. 


For a program to be identified as a FertilityCare™ Cen- 
ter, the program must be formally affiliated with etiher 
FertilityCare™ Centers of America or FertilityCare™ 
Centers International. This reinforces the standards set 
by the AAFCP. 


Awareness, Acquisition, and 
Internalization 
—————————————— oe 
As one studies the CrMS and learns the skills that are 
necessary to impart the knowledge required for proper 
use, it is helpful to draw a distinction between the edu- 
cational concepts of awareness, acquisition, and inter- 
nalization. These concepts will help a new teacher bet- 
ter understand his or her own educational needs. In ad- 
dition, it will be very helpful to the new teacher in un- 
derstanding the process involved in educating a new 
client. These three terms represent three distinct levels 


of the educational process. Understanding them is es- 
sential to understanding the teacher’s and the user’s re- 
sponsibilities. The teacher should read these concepts 
carefully and, rather than be forgotten, they should be 
internalized. 


¢ Awareness: A level of simple recognition: | am 
aware that a fact, concept or body of knowledge 
exists and can be sensibly understood. 


* Acquisition: A level of more complete learning: 
I have the capacity, acquired through drill and 
practice, to use a fact, concept or body of knowl- 
edge. I understand how it operates in relation to 
other facts, concepts or bodies of knowledge, 
and | am able to bring other individuals to an 
awareness of the same. 


¢ Internalization: A level of wnity with certain 
knowledge and skills: I possess a level of unity 
with certain facts, concepts or bodies of knowl- 
edge that allows me to clearly, confidently and 
spontaneously explain these and help others ac- 
quire a greater knowledge and skill with the 
same. 


Information Versus Education 

—). 
In educating new teachers in the CrMS, it is important 
to recognize that there has been a tendency, historically, 
in this general field to simply provide information. Such 
informational sessions do an injustice to the challenge 
of education programs in this field. Thus, it is helpful to 
understand the distinctions. 


When information is provided, facts are given. How- 
ever, information is only at the level of awareness and 
is, by its nature, superficial. Informational programs are 
not sufficient for the development of good judgment. 


Education programs are designed to impart knowledge 
and require using the process of internalization. By their 
nature, they are substantive and are better able to instill 
in the new teacher the ability to make good judgments. 


Qualities of Good Teachers 
os 
Teaching the CrMS is both a science and an art. Indeed, 
the science reflects an adequate knowledge of all as- 
pects of the system. The art deals with the teacher's 
ability to communicate with new client couples, who 
come from all walks of life and all backgrounds. Drs. 
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John and Lyn Billings have listed the following quali- 
ties of a good teacher of the Billings Ovulation Method 
to which we can concur: 


1. They must have an adequate knowledge. 


tv 


They must have the ability to impart confidence. 


3. They must be compassionate and friendly, and 
this should be based upon their respect for hu- 
man life and human dignity. 


4. They should be tactful and sensitive, and respect- 
ful of the confidential nature of the teacher-user 
interaction. 


5. They must be patient, have a willingness to lis- 
ten, and have a respect for the clients and an ac- 
ceptance of them. Combined with this, they 
should have the capacity to give advice based 
upon a philosophy in which the teacher recog- 
nizes his or her own principles. 


6. They must have the ability to teach with sim- 
plicity in all cases and to impart knowledge at a 
level appropriate to the client’s education and 
intelligence. 


7. They must have the ability to help the husband 
and the wife to become independent of the 
teacher. 


It is also very important that feachers be users of the 
CrMS. By being a user of the system, the teacher can 
better develop a keen sensitivity to the needs inherent 
in its use. In addition the teacher can better develop an 
appreciation for the values that the use of the CrMS 
upholds and projects. This assists the teacher in being 
committed to the successful use of the CrMS for all in- 
dividuals who come to them for assistance. No case 
should ever be looked upon as too difficult or impos- 
sible to solve. Because the use-dynamics of the CrMS 
are substantially different from the use of contraceptive 
methods, the teacher’s use of the CrMS is a very impor- 
tant component of quality service where support and 
assistance for those use-dynamics must be meaningful 
and credible. 


If the teacher is single or celibate, then it is vital that 
that individual be a credible philosophical acceptor of 
the CrMS. Being a credible philosophical acceptor of 
the CrMS means that the teacher is committed to the 
inherent value that this approach to family planning has 
for human relationships. If the teacher is a woman, it is 
important that she chart the signs of her fertility so that 
she has an appreciation for this aspect of its use. 
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Quality Assurance in the CREIGHTON 
MODEL FertilityCare™ System 

tele leea eS Lata ee 
The system of teaching has been designed to provide a 
framework for the monitoring of quality control in the 
CrMS. The development of quality control measures in 
the CrMS programs is critical to its application to users 
and its future development. 


When one discusses quality control in the CrM§, it is 
first of all important to ask the question, “If quality con- 
trol measures are developed, who would be the benefi- 
ciary of those measures?” It seems like such an obvious 
question that it need not be asked. It is precisely be- 
cause of the obvious nature of the question that it should 
be asked and, of course, answered. 


Quality control procedures in the CrMS should have as 
their goal the user’s improved utilization of the system. 
When one talks about the utilization of the CrMS, it is 
important to keep in mind that it is used both as a sys- 
tem to achieve as well as a system to avoid pregnancy. 
Therefore, improved utilization does not simply mean, 
as is so often stated, the use to avoid pregnancy. Any 
quality control measures in the CrMS that are oriented 
only to the avoidance of pregnancy are inappropriate. 


Since delivery of quality services is one of the ultimate 
goals, it is obvious that the delivery system must be 
adequately evaluated on an ongoing basis. However, 
the delivery systems are only as good as the people who 
deliver the services. Therefore, quality control begins 
with the training and education of those individuals who 
actually provide the services to interested couples. Qual- 
ity control measures need to be implemented at the level 
of the education programs to which new teachers are 
exposed. This requires an ongoing evaluation of the cur- 
riculum, the training personnel, and the goals and ob- 
jectives of the educational needs of the CrMS. When- 
ever such goals or objectives are neglected or discarded, 
it is the user of the CrMS who is shortchanged. 


Quality control is an ongoing process involving vari- 
ous measures that can constantly bring to the attention 
of the program personnel problems that may be cor- 
rectable. All programs require constant monitoring in 
order to achieve a level of high quality. Quality control 
is, in essence, an Ongoing process of self-evaluation 
which assures the delivery of quality services. 


Qualities of Being A Professional 

a 
Teaching the CrMS can be considered an emerging al- 
lied health profession. It is exciting to see the potential 
that CREIGHTON MODEL services has for married 
couples. For the CREIGHTON MODEL teacher, an op- 
portunity exists to be a part of that growth and develop- 
ment. However, as with all new professions, there is a 
need to be exposed to those qualities which elevate the 
activity to the level of professional. It should be pointed 
out that professionalism is not determined by financial 
reimbursement for the services. A person can be a pro- 
fessional whether or not he or she is paid for the activ- 
ity. Thus, the following qualities make up profession- 
als: 


* They possess a specialized knowledge. 


¢ They display expertise with the tools necessary 
to transfer knowledge properly. 


¢ They maintain a high standard of achievement 
and conduct. 


¢ They are committed to continued study. 
¢ They render a public service. 

¢ They are responding to “a calling.” 

¢ They have the ability to love. 


¢ They possess qualities of poise, confidence, self- 
respect and reliability. 


¢ They respect another’s value system but are able 
to challenge it in a constructive way without be- 
ing judgmental. 

* They respect the client’s confidentiality. 


¢ They are both accountable and responsible to 
themselves, their clients, their profession and 
their values. 


¢ They respond rather than react. 
¢ They are well-groomed, punctual and organized. 


* They possess good communication techniques, 
both verbal and non-verbal. 

¢ They have the ability to guide the couple toward 
independence. 

* They look beyond their own personal needs. 
They possess the skills to listen as well as to 
present clearly and succinctly. 

¢ They are emotionally stable and sensitive to the 
needs of others. 


¢ They are open to comment and criticism. 


¢ They are capable of adequately handling con- 
flicts and stress. 


* They are reasonably predicable to those who 
work with them. 


* They are both approachable and yet assertive. 


* They are capable of following through with their 
commitments. 


¢ They are aware of the need to use good judg- 
ment and are consciously engaged in develop- 
ing that quality. 


Words Convey Attitudes 

——_ 
The natural methods have “grown up” with a rhetoric 
of their own. Many times, the words that are currently 
used to describe certain events, actions, or behavior in 
teaching or using these methods convey truly negative 
attitudes. For example, the days of fertility are often 
referred to as “unsafe” or “dangerous” days. Indeed, 
there is nothing unsafe or dangerous about those days. 
Couples who use the days of fertility are often charged 
with “taking a chance. . . (that they will not get preg- 
nant)” when, in fact, they have used the method to 
achieve a pregnancy. These methods are often deroga- 
torily referred to as “Vatican roulette” and user couples 
are often ridiculed. Even the word abstinence negatively 
portrays what is in fact a positive experience and one of 
the true advantages of these systems. 
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Chapter 4: Introduction to the CrMS 


As the new student of the CrMS begins his or her stud- 
ies, a conscious reappraisal of attitudes and the words 
used should be conducted. Often, while new teachers 
may not hold such negative attitudes themselves, they 
often convey these attitudes without thinking. In some 
ways, the use of certain words and phrases are so deeply 
ingrained in our social communication that even indi- 
viduals with positive attitudes may find they are using 
them without their awareness. 


The words we use convey attitudes so new teachers must 
become diligent in their use of words and phrases that 
properly convey the true dimensions of the CrMS. 
Through this process, attitudes can eventually be 
changed on a wider scale. 
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Standardization of Teaching 


he natural fertility process is unique to each indi- 

vidual couple. It is composed of certain biological 
components, some that are well known and understood, 
some that are less known and understood, and some 
that are totally unknown. In delivering CREIGHTON 
MODEL services, the teacher deals with these factors 
ona couple-by-couple basis realizing that the total body 
of knowledge may not yet be complete. A number of 
practical teaching aids or systems have been developed 
based upon the concepts that are understood about the 
natural fertility process. 


The method of teaching the CREIGHTON MODEL 
FertilityCare™ System (CrMS) is completely standard- 
ized. Standardization can be defined as the process 
through which a system of teaching is brought to a uni- 
form standard or quality. Such standardization has a 
number of advantages. First of all, it assures that equal 
access to the knowledge and understanding of the sys- 
tem is provided to each new couple who learns it. In 
addition, it assures an accurate transfer (duplication or 
replication) of the knowledge of this system. Standard- 
ization provides a solid foundation upon which future 
development can be built. It is critically important to 
the advancement of knowledge in this field. An excel- 
lent example of this is the development of 
NaProTECHNOLOGY. which would not have occurred 


without the standardization built into the CrMS. 


Natural methods of fertility regulation have reached a 
point in their development where most people would 
agree that the contemporary methods are biologically 
very effective as a means of avoiding pregnancy if used 
properly and according to instruction. However, many 
questions continue to be left unanswered. It is impor- 
tant, for example, to identify the versatility of different 
natural methods of fertility regulation and the precision 
with which they identify the phases of fertility and in- 
fertility. It is also important that successful use be mea- 
sured not only in terms of avoiding pregnancy but also 
in terms of achieving pregnancy. Since a principle goal 
in teaching a natural method of fertility regulation is to 
teach couples to use it for the remainder of their repro- 
ductive lives, it is important to generate information 
regarding their long-term use. These questions can only 
be answered if adequate preparation of the teaching 
system through a standardization of the educational 
delivery system is developed. To ask such questions and 
attempt to find answers is vital to the future of the natu- 
ral methods of fertility regulation. For those of us who 
have faith in the ability of natural methods to accom- 
plish what we say they will, answers to such questions 
are simply forerunners to new insights and new devel- 
opments which allow us to realize these goals more fully. 


Chas yster S 
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Tools of Standardization 

ey 
The process through which standardization is accom- 
plished is made up of two components. The first com- 
ponent is education of the teachers who deliver 
CREIGHTON MODEL services. Such education must 
be thorough and conducted according to a developed 
curriculum to provide the teacher with adequate theo- 
retical and clinical exposure necessary for the develop- 
ment of the basic and advanced teaching skills essential 
to the development of quality educational services. Such 
an educational process for teachers implies that they 
are provided with an adequate foundation in the prin- 
ciples of standardization and ongoing supervision in the 
development of clinical skills. The second component 
revolves around the delivery of the information in a 
standardized fashion so that equal access to new cli- 
ent couples can be assured. This educational service 
must also allow for an assessment of the user’s effec- 
tive retainment and application of the knowledge they 
are learning. 


The first component can be satisfied through the devel- 
opment of educational programs with the eventual cer- 
tification of teachers. The second component is satis- 
fied through the thorough development of educational 
tools coordinated and integrated into a completely stan- 
dardized teaching system. The tools of CrMS educa- 
tion can be listed as follows: 


|. The CREIGHTON MODEL FertilityCare™ Sys- 
tem: A Standardized Case Management Ap- 
proach to Teaching. Book | for FertilityCare™ 
Instructors (FCI) and Books | and II for 
FertilityCare™ Practitioners (FCP).'* 


. The Picture Dictionary of the CREIGHTON 
MODEL FertilityCare™ System’* 


3. The CREIGHTON MODEL FertilityCare™ Sys- 
tem: An Introductory Booklet for New Users. 
This is an introductory booklet designed for use 
by the new client couple. 


tN 


4. The introductory slide presentation and its con- 
tents 


. The CREIGHTON MODEL System chart 
. The CREIGHTON MODEL System stamps 
. The CREIGHTON MODEL Follow-up Form 


. The Observational Review 


o eo SDN ON 


. The Reproductive Category Specific Cycle Re- 
views 


10. The sample teaching charts 


11. The Pregnancy Evaluation Forms 
12. The SPICE Index 


13, Other basic organization forms (such as the Gen- 
eral Intake Form) 


With the use of these materials and the teaching skills 
that must be developed in order to use them properly, a 
standardized teaching system is assured. A “clothes tree” 
has now been developed upon which future progress 
within this system can be made. In fact, it is this “clothes 
tree” effect that has allowed for the development of 
NaProTECHNOLOGY. 


A few important items should be pointed out at this time. 
First of all, the only materials that are publicly avail- 
able are the following: The CREIGHTON MODEL 
FertilityCare™ System: 4 Standardized Case Manage- 
ment Approach to Teaching—Books I and II, Repro- 
ductive Anatomy and Physiology: A Primer for 
FertilityCare™ Professionals, and The Picture Dictio- 
nary of the CREIGHTON MODEL FertilityCare™ Sys- 
tem. All of the other materials are made available only 
to certified or in-training FCPs and FCls for use directly 
with their client couples in their FertilityCare™ Cen- 
ters. 


Secondly, it is essential to point out that this teaching 
system is one complete system, and it should not be 
confused or mixed with other methods of teaching fer- 
tility regulation. The scientific data which is presented 
to support this system do not apply to its mixing with 
other methods. 


In order to better understand the standardization of the 
CrMS and to begin to integrate its concepts, a basic re- 
view of the following teaching- and system-related com- 
ponents will now be undertaken: 


¢ The Teaching Schedule 

* The Picture Dictionary of the CrMS 
¢* Making Good Observations 

* The CrMS Follow-up Form 

* The Basic Principles of Follow-up 


CE ————————— 
A system for teaching a natural method of fertility regu- 
lation should be designed with the educational needs 
of the clients in mind. Without that perspective, it is 
easy for a program to bypass important areas of new 
learning or to ignore an approach oriented toward the 
new learner. The educational needs of the new user are 


immediate and, when the educational process delays 
meeting those needs, the client’s learning becomes 
strained. The education, because of its sensitive nature, 
demands that each client couple receive individual at- 
tention in a system of organized follow-up. When indi- 
vidual questions are left unanswered, frustration and 
anxiety tends to build. Users of the CrMS never lose 
the need to have access to a FertilityCare™ teacher. 
While clients clearly reach a level of autonomy in the 
early instruction, it is impossible to address all of their 
potential needs for the next twenty to thirty years. A 
good teaching system allows for continued learning in 
a program of long-term follow-up. The teaching sched- 
ule of the CrMS is presented in Figure 5-1. 


The intake of a new client into a CREIGHTON MODEL 
program is a form of registration where the teacher col- 
lects intake information. By doing this, the teacher will 
obtain background on the new clients prior to the Intro- 
ductory Session, thereby helping him or her prepare 
for the beginning of the prospective user’s instructional 
program. This Introductory Session is specifically de- 
signed to introduce people to be users of the system. 
The introductory slide presentation usually lasts approxi- 
mately one hour. With the scheduling of appointments 
following the Introductory Session, the entire session 
will take approximately 90 minutes (see Chapter 6). 


The follow-up is the cornerstone to the delivery of qual- 
ity FertilityCare™ Services. It is at the time of the fol- 
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low-up that the principle teaching in the CrMS is ac- 
complished. Users who are unwilling to attend follow- 
ups must have explained to them that they have chosen 
a less efficient means of learning the system and that 
they are receiving an inferior education and service. 
Programs that do not provide for adequate follow-up 
teaching must be identified as delivering less than opti- 
mal services. 


The follow-up educational program is most intensive 
during the first three months of learning with five fol- 
low-ups scheduled (see Figure 5-2). Three additional 
follow-ups are scheduled for the last nine months of the 
first year of use. These later follow-ups are helpful to 
new users since they reinforce their own successful use 
of the system. The long-term follow-ups are also valu- 
able to the teacher. They assist the teacher in putting 
the actual use of the CrMS into perspective and bal- 
ance. The teacher is provided the opportunity to ob- 
serve the behavioral patterns which develop in the ac- 
tual use of the system. 


In understanding this teaching schedule, it is important 
to understand the flexibility within it. What has been 
presented is a basic follow-up schedule for the teaching 
of the CrMS. However, at times it is necessary to devi- 
ate from such a follow-up schedule depending on the 
needs of clients. The FertilityCare™ teacher, using good 
judgment, will understand that such flexibility is built 
into this schedule. 


The Teaching Schedule 


Figure 5-1: An overview of the teaching schedule (FU = Follow-up) 


Follow-up Schedule 


INIS 1234 


9, 10, 11, etc. 


Every 
6-12 mos. 


Figure 5-2: A dateline for conduct of the teaching schedule (iN = Intake; IS = Introductory Session; mos = months) 
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The Picture Dictionary of the CREIGHTON 
MODEL System 

es 
The Picture Dictionary of the CREIGHTON MODEL 
FertilityCare™ System’ is a teaching aid that has been 
developed to assist both the teacher and the client couple 
in understanding the terminology used to describe the 
mucus observations. The pictures contained in the dic- 
tionary have been systematically selected through care- 
ful gynecologic evaluation of users of the CrMS. This 
research process involved 157 women from all repro- 
ductive categories through 444 mucus observations 
taken at random. In each case, the mucus was directly 
observed and then immediately followed up by gyne- 
cologic examination, visualization of the cervix, and 
testing of the fern and channel characteristics of cervi- 
cal mucus. This research process allowed for the direct 
visualization of the actual mucus observations of women 
using the CrMS. Through this evaluation, a system of 
standardized terminology for the mucus observations 
has been developed and is used by new users and teach- 
ers alike. The dictionary visually depicts that system of 
standardized terminology. 


A second research process was also involved in the de- 
velopment of The Picture Dictionary. This process in- 
volved the very careful ongoing evaluation of the ac- 
tual use of these pictures in the clinical teaching set- 
ting. It was with this process that the actual use and 
application of these pictures in a teaching environment 
was refined. 


Presentation of The Picture miata ES 
The Picture Dictionary is presented to the client couple 
by the teacher during the course of at /east the first two 
follow-ups. In order for this to be accomplished, the 
teacher develops a skill in its presentation. 


It is important to keep in mind that the new clients are 
learning an entire system and not just bits and pieces of 
it. In order for them to learn the entire system, the whole 
system is presented in its entirety, from the beginning to 
end, so that they understand it and are not confused 
through an inadequate or incomplete presentation. 


The dictionary visually depicts a system of standard- 
ized terminology to be used by teacher, user and health 
care provider. It must be kept in mind that the pictures 
are examples of what women will observe while mak- 
ing the mucus observations used in the CrMS. As such, 
the actual observations of the women may vary from 
the examples. Nevertheless, investigation has shown that 


women can relate extremely well to the examples pre- 
sented. In addition, men find the pictures valuable be- 
cause the pictures help them understand the system bet- 
ter. It is important to note, however, that not all women 
will relate to a// the examples shown because not all 
women observe all that is shown. Nonetheless, women 
will be able to relate their observations to the examples 
which apply to them. 


It is critically important to remember that, in using this 
dictionary, a picture cannot be taken of the sensation 
which the mucus creates. Therefore, the sensation must 
be described verbally to users. The dictionary should 
be used as a teaching aid only by teachers who have a 
thorough grasp of its proper use 


There are sixteen photographs of vulvar observations 
that are included in The Picture Dictionary. Each of the 
photographs have been specifically selected as the re- 
sult of the research to describe the essential components 
of the mucus observations. It now has over 25 years of 
clinical experience as a foundation for its use. Each of 
these photographs and its descriptions are now pre- 
sented: 


Picture One—Dry (0) 


Recording 


1. When you wipe with this tissue you will feel a sen- 
sation of dryness. This will be a very obvious sensa- 
tion. 


2. As you observe the tissue you can see that it is dry 
and that it wrinkles easily. 

3. Nothing can be finger tested from the tissue. 

4. Dryness is generally not a problem for most women 


since it is such an obvious sensation. 


Picture Two—Damp Without Lubrication, 
Damp With Lubrication (2 or 1ODL) 


Recording = 2 or 10DL 


1. When you wipe with this tissue you may or may not 
observe a sensation of lubrication. 


2. When you observe the tissue you will see an area of 
dampness on the tissue. 
3. Nothing can be lifted off of this tissue to be finger 


tested. 

4. The key to your fertility is in this observation is the 
presence or absence of lubrication. 

5. The observation of damp without lubrication has the 
same significance as a dry observation. 

6. The observation of damp with lubrication is Peak- 
type mucus. 


Explanatory Note 

The dampness without lubrication observation is due 
to perspiration which collects or a small amount of vagi- 
nal fluid which is normally produced. Neither of these 
are lubricative. While technically not a “dry” observa- 
tion, it correlates perfectly with the concepts of dry ob- 
servations in the CrMS. The observation damp with lu- 
brication represents a small amount of cervical mucus 
that has a relatively high water content, loses its stretch- 
ability, and becomes more absorbable. However, it does 
not lose its ability to be lubricative. Such an observa- 
tion is a Peak-type mucus observation and correlates 
well with the effects of increasing estrogen levels on 
the cervix. 
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Picture Three—Shiny Without Lubrication, 
Shiny With Lubrication (4 or 10SL) 


Recording = 4 or 10SL 


1. When you wipe with this tissue you may or may not 
observe a sensation of lubrication. 


2. When you observe the tissue you will observe a 
damp area with small areas in the center that are 
shiny. 

3. Nothing can be lifted off of this tissue to be finger 


tested. 

4. The key to your fertility in this observation is the 
presence or absence of lubrication. 

5. The observation of shiny without lubrication has the 
same significance as a dry observation. 

6. The observation of shiny with lubrication is Peak- 
type mucus. 


Explanatory Note 
The observation shiny without lubrication is due to the 
wiping away of some of the superficial squamous cells 
present on the mucus membranes at the opening of the 
vagina. These cells are very similar to the cells that make 
up the pasty discharge and, on occasion, may in fact be 
a small amount of the pasty discharge itself. However, 
the discharge is present in very small amounts and, with 
the wiping process, is smeared over the surface of the 
tissue so that when observed it appears distinctly as 
shiny. Such a discharge cannot be finger tested and it 
rubs easily away. When such an observation is present 
in the absence of lubrication, it correlates with the dry 
observations although it is not technically “dry.” The 
shiny with lubrication is a combination of some small 
amount of cervical mucus, which has a high water con- 
tent similar to the damp observation, and shiny cellular 
material. The presence of lubrication indicates a cervi- 
cal mucus discharge. When shiny with lubrication is 
present, it is a Peak-type mucus observation and corre- 
lates with the estrogen changes. 

When observing the mucus discharge after uri- 
nation, there will be wetness on the tissue from the urine. 
It is easy for a woman to distinguish this urine from all 
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other observations. However, it may confuse the client 
with regard to what observation should be recorded on 
her chart. As a matter of convention, the observation 
observed prior to urination should be the one which is 
recorded on the chart ifthe observation affer urination 
does not change this. For example, if the observation is 
dry before urination and only the wetness of urination 
is observed afterwards, then the recorded observation 
is dry. However, ifthe observation changes to shiny with- 
out lubrication after urination, then that takes precedent 
and is recorded on the chart. 


Picture Four—Pasty (Creamy), Cloudy (PC) 


Recording = PC 


1. When you wipe with this tissue you may or may not 
observe a sensation of lubrication. 


2. When you observe the tissue you will observe a dis- 
charge which has the characteristics of hand lotion 
or flour paste. It may even be milky in appearance if 
the water content is high. 

3. This discharge originates from the vagina and is 


characteristically different from the cervical mucus 
discharge. 

4. We call this a pasty or creamy discharge. Often, this 
discharge is present in a smaller amount than what 
is picture here. 


Picture Five—Sticky, Pasty (Creamy), Cloudy (6PC) 


Recording 6 PC 


1. This photograph demonstrates the sticky consistency 
that may be present in the discharge. 


2. In this example, the woman is stretching the pasty 
discharge by finger testing it between her thumb and 
index finger. 

3. As she stretches it, you can see that it only stretches 


approximately 4 inch. 

4. When the mucus stretches up fo 4 inch, we call it 
sticky. 

5. Interestingly enough, the pasty discharge never 
stretches more than ‘4 inch. 


Explanatory Note 

The pasty discharge originates from the wall of the va- 
gina. It is not cervical mucus. It is a very characteristic 
discharge, which is easily understood by the client and 
the teacher with the help of The Picture Dictionary. It 
should be pointed out, however, that the pasty discharge 
may be mixed with cervical mucus, and any number of 
combinations can be obtained as the result of this. For 
example, an observation of pasty, cloudy, lubricative 
would be a legitimate observation and would be a Peak- 
type mucus observation. In addition, many stretchy, 
cloudy observations around the time of the Peak Day 
are due to the mixing of the stretchy, clear mucus that 
originates from the cervix at that time with the pasty, 
cloudy vaginal discharge, which is also present in a large 
amount at that time. When the two are mixed together, 
one actually observes a stretchy, cloudy, observation. 


Picture Six—Cervical Mucus on Tissue 


1. This is what cervical mucus looks like. Upon obser- 
vation, you can see the cervical mucus raised on the 
surface of the tissue. 

2. It does not absorb into the tissue and can be lifted 

off the tissue for finger testing. 

We recommend that flat layers of white toilet tissue 

be used in making the observations. The blue tissue 

in this picture has been used for photographic pur- 


ee) 


poses only. 


Picture Seven—Tacky, Cloudy (8C) 


Recording 


1. When you wipe with this tissue, you may or may 
not observe a sensation of lubrication. 


2. When you observe this tissue, you will observe the 
presence of mucus. 

3. When you finger test this mucus it stretches 2 to % 
inch. 

4. With this degree of stretch, we call the mucus tacky. 

5. It obviously has a cloudy color to it. Do not give 


the mucus discharge a color unless it can be finger 
tested with the color observed directly at eye level. 

6. When the mucus is present in small amounts, it can 
be finger tested by lifting it from the tissue as in this 
example. 


Explanatory Note 

It is preferable to finger test the mucus between the 
thumb and the index finger. On occasion, the mucus 
may be present in such a small amount that an observa- 
tional technique would be difficult. Under those situa- 
tions, it is legitimate to finger test the mucus by lifting 
it off the tissue. When the mucus is stretched, it should 
be lifted up to eye /eve/ so that it can be looked through 


directly to determine the color. 


Picture Eight—Tacky, Cloudy (8C) 


Recording 
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1. Itis best to finger test the mucus between the thumb 
and index finger. 


2. This example shows a fine thread of mucus which 
is tacky (% inch stretch) in consistency and cloudy 
in color. 

3. Onoccasion, the cervical mucus will stretch only “4 


inch (sticky). 

4. When it does so, it will stretch into a fine thread, as 
in this example, thereby being distinguishable from 
the sticky, pasty type of discharge. 


Explanatory Note 

Cervical mucus has the tendency to stretch, when 
present in small amounts, into a very fine thread whereas 
the sticky, pasty discharge tends to be more clumpy or 
mounds up on the finger. When a client has a sticky, 
cloudy observation recorded, using this picture in The 
Picture Dictionary will be helpful in clarifying whether 
or not it is a sticky, cloudy cervical mucus observation 
or a sticky, pasty, cloudy vaginal discharge observa- 
tion. It is important to know how to distinguish the two 
observations because it may be important in case man- 


agement. 


Picture Nine—Stretchy, Cloudy/Clear, Lubricative 


(10C/KL) 


Recording = 10 C/KL 


1. When you wipe with this tissue you may or may not 
observe a sensation of lubrication although it is usu- 


ally lubricative. 


2. Upon observation of the tissue, you will observe 
that there is mucus present. 
3. With finger testing of the mucus, you can observe 


the stretchy nature of the mucus and observe the 
color which in this case is clear and cloudy 

4. As the estrogen increases in the body, the cervical 
mucus begins to show Peak-type mucus character- 


istics (clear, stretchy, ov lubricative) 


nm 


This example demonstrates the stretchy consistency 
(one inch or more of stretch) of the mucus. 
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Picture Ten—Stretchy, Cloudy/Clear, Lubricative 
(10C/KL) 


4 


Recording = 10 C/KL ’ 


1. When finger tested between the thumb and index 
finger, the stretchy consistency and cloudy/clear 
color are easily identified. 


2. Itis important to note here that, when the term c/ear 
is used to describe the mucus, this means that there 
is at least some of the mucus that is crystal clear in 
its appearance. 

3. In this case, there is some cloudy and some crystal 


clear, thus the designation cloudy/clear. 
4. This type of mucus can usually be stretched several 
times before losing its stretchability. 


Explanatory Note 
As ovulation approaches and the estrogen levels rise in 
the body, the cervix is stimulated to increase its pro- 
duction of cervical mucus. It is this increased produc- 
tion of cervical mucus that lends to its discharge in the 
preovulatory phase of the cycle. In addition, the mucus 
contains more water at this time, and this increases its 
ability to stretch. Sometimes the stretch of the mucus is 
considerable, going four to five inches or more. At other 
times, the stretch barely reaches one inch. This is re- 
flective of the overall amount of mucus production. 
The sensation of lubrication is an obvious one. 
Perhaps the best word to describe the sensation (although 
not the most aesthetic) is the word s/imy. The women in 
Fiji who fish in waist deep water all day relate the sen- 


sation to the slipperiness of the fish as they slip out of 


one’s hand. A more useable visualization of the sensa- 
tion is attempting to wipe up a raw egg white that has 
been dropped on the floor. This example relates to an 
activity in which nearly all women (and most men) have 
engaged at least once. With the observation of lubrica- 
tion, there is a need to wipe more than once. It is not all 
removed with the first wipe. 


Picture Eleven—Stretchy, Clear, Lubricative (10KL) 


Recording = 10KL 


1. When you wipe with this tissue you may or may not 
observe a sensation of lubrication although, with this 
observation, you are usually lubricative. 


2. Upon observation of the tissue, you will observe that 
there is mucus present. 
3. With finger testing, the beginning stretchy appear- 


ance is visible. 
4. Often, the Peak-type mucus will be crystal clear in 


color. 


wn 


While it is impossible to take a photograph of lubri- 
cation (which is a sensation), one can appreciate how 
this particular type of mucus, which is spread out 
on this tissue, would create a gliding effect when a 
woman wipes with the tissue. 

6. The sensation is what women know as lubrication. 


Picture Twelve—Stretchy, Clear, Lubricative (10KL) 


Recording = 10KL 


The previous example has now been stretched into 
a thread-like strand of about two inches. 


bo 


In this case, all three characteristics (clear, stretchy, 
lubricative) of Peak-type mucus are present. 
3. However, you need only one of these characteris- 


tics to identify the mucus as Peak-type. 


Explanatory Note 
Clear, stretchy mucus may not always be lubricative. 


The exact explanation for this is not entirely understood. 
Undoubtedly, it relates to the amount of water present 
in the protein structure of the mucus. If the mucus is 
clear and stretchy but not lubricative, this would be an 
indication that the water content is decreased. At this 
time, it is not known what effect this has on one’s fertil- 
ity. 


Picture Thirteen—Wet Without Lubrication, Wet 
With Lubrication (2W or L1OWL) 


1. When you wipe with this tissue you may or may not 
observe a sensation of lubrication. 
When you observe the tissue, the tissue is very wet. 


to 


The wetness often has a g/ary appearance to it that 
is different from the previous use of the term shiny. 

3. Nothing can be lifted off of the tissue to be finger 
tested. 

4. The critical sign of your fertility in this observation, 
as with damp and shiny, is the presence or absence 
of lubrication. 

5. The observation of wet without lubrication has the 
same significance as a dry observation. 

6. The observation of wet with lubrication is Peak-type 
mucus, 

7. Remember, you need only one of three signs (clear, 
stretchy, ov lubricative), alone or in any combina- 
tion, to make the sign Peak-type mucus. 


Explanatory Note 

The observation of wet without lubrication is due to the 
copious production of a vaginal or cervical fluid, which 
is not cervical mucus. The exact cause for the produc- 
tion of this vaginal fluid is not entirely understood. 
However, it is thought that there may be two or three 
possible explanations. In recent studies, it has been 
shown to represent a subtle vaginal or cervical infec- 
tion especially when not observed at times of fertility. 
In this instance, the wet without lubrication observa- 


Chapter 5: Standardization of Teaching 


tion is present randomly throughout the menstrual cycle 
and with no association to the timing of ovulation. A 
second explanation has been observed in patients who 
have infertility. In these patients, there may be a wet 
without lubrication observation on occasion, which ap- 
pears to be associated with the timing of ovulation. The 
best explanation for this would be the presence of a 
vaginal transudate produced in response to increased 
blood flow to the pelvic organs which occurs as an es- 


trogen effect, in the immediate preovulatory phase of 


the cycle. In such a circumstance, it is possible to have 
a wet without lubrication observation appearing around 
the time when ovulation could be occurring. However, 
experience has shown that such an observation still cor- 
relates with one’s fertility as a true dry observation would 
correlate. A third possibility is the wet discharge that 
occurs following injury to the cervix through 
cryosurgery or cervical cauterization. 

The observation of wet with lubrication is ex- 
plained on the basis of a copious amount of cervical 
mucus production that is high in its water content. When 
the cervical mucus increases its water content, it loses 
its ability to stretch and tends to absorb deeply into sev- 
eral layers of tissue, but does not loose its lubricative 
qualities. 


Picture Fourteen—Gummy (Gluey) Yellow (GY) 


Recording = 8GC 


|. This discharge is characteristic. It is thick in its con- 


sistency, similar to half-dried airplane glue or rub- 
ber cement. 
Because of this, it is given the name gummy or gluey. 


Ww to 


The yellow discoloration is typcial of this discharge 
although not always present. 
4. It is a discharge that is often associated with an in- 
flammation of the cervix (for example, cervicitis, 
erosion, ectropion, eversion). 
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Picture Fifteen—Tacky, Gummy (Gluey), Cloudy 
(8GC) 


Recording = GY 


|. Inthis picture, a gummy discharge can be seen show- 
ing its facky (2 - % inch stretch) consistency. 


to 


This is a characteristic type of discharge that is eas- 
ily identifiable by women. 
3, The terms gummy and gluey are interchangeable. 


Picture Sixteen 
(8GC) 


-Tacky, Gummy (Gluey), Cloudy 


Recording = 8GC 


|. In this picture, a gummy discharge exhibits a slightly 
different sacky consistency as it is finger tested be- 


tween the thumb and index finger. 


Explanatory Note 

This type of discharge is also characteristic. It is easily 
identified by women once they have seen these pictures 
It is an inflammatory type of cervical mucus discharge 
that is often observed in the presence of a cervical in- 


flammation. It is not, however, the only type of cervical 


mucus discharge which is observed in the presence of 


an inflammation. What is most important is the timing 
during the course of the menstrual cycle. This can be 


more appreciated by studying the section of this book 


on identifying cervical inflammations from the CrMS 
chart (see Chapter 24). 


Remember 

As the final portion of the presentation of The Picture 
Dictionary, there is a section that reviews for the client 
the definition of certain words used during the course 
of the presentation and the special categories which have 
been identified. 


|. The word sticky refers to the stretch of the mucus 


up to % inch. 

2. The word tacky refers to the stretch of the mucus 
from 2 to % inch. 

3. The word stretchy refers to the stretch of the mucus 


| inch or more. 
4. Aruler is not needed to make these observations. 


5. These schematic diagrams illustrate the definition 
of these terms. 


6. Remember the special categories of Peak-type mu- 
cus: damp, shiny, and wet with lubrication. 


Remember the special categories of “dry” observa- 
tions: damp, shiny, and wet without lubrication. 


8. Ineach of these, no mucus can be finger tested. Your 
fertility is determined by the sensation which is cre- 


ated during the wiping process. 


Making Good Mucus Observations_ 
ooo 
The CrMS is recognized for its established standard- 
ized and reproducible system of observing the various 
discharges (or dryness) at the opening of the vagina (the 
introitus). The Billings Ovulation Method does not teach 
a standardized system. This identifies one of the main 
differences between these two approaches. Other sys- 
tems of natural fertility regulation use other variations 
of observations but none of them use the approach of 


the CrMS. 


When the CrMS research program began in 1976, a non- 
standardized approach was used and extensively evalu- 
ated. The conclusion was reached that such an approach 
did not offer a system that could be uniformly dupli- 
cated forthe same woman observer or with between- 
woman observation. Furthermore, it was discovered, 
through extensive survey analysis, that the mucus was 
observed at certain times better than at other times but 
that those times were unpredictable. Thus, the way to 
solve this was to establish a standardized routine for 
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making vulvar observations of the various discharges 
and through such a system introduce both the reliability 
of the observations as well as their reproducibility. The 
development of The Picture Dictionary and a standard- 
ized terminology to describe the observation had already 
changed the mucus sign from a subjective to an objec- 
tive sign. 


This system of observation was then refined and pilot 
tested prior to its introduction on a wider scale. It now 
has over 25 years of clinical experience and scientific 
investigation behind it, and it has served the CrMS ex- 
tremely well. Its major disadvantage would appear to 
be one of perception rather than reality. While it takes 
some degree of time to describe the system, thus mak- 
ing it appear rather complicated and difficult, in actual 
fact it takes only 20 to 30 seconds to do and is well 
integrated usually by the second follow-up. This sys- 
tem, which has been immeasurably useful to the stan- 
dardization of the CrMS, its subsequent development 
and the development of NaProTECHNOLOGY, is now 
described: 


Three Steps in Checking the Mucus 


There are three steps in observing for the mucus: 


Step 1: Wipe the opening of the vagina with toilet 
tissue paying attention to the sensation which this 
produces. 


| Step 2: Observe the tissue for the presence or ab- 
sence of mucus. 


| Step 3: If mucus is present on the tissue, finger test 
| the mucus between the thumb and index finger. 


There are three components to making any one good 
mucus observation. The woman needs to determine the 
sensation that the mucus creates, she needs to deter- 
mine its stretchability and consistency, and she needs 
to determine its color. The basic principle behind teach- 
ing three steps in checking for the mucus is that no one 
part of making a good observation is either forgotten or 
ignored. It is very easy for a woman who has not been 
taught the step-wise pattern of observation to wipe with 
the tissue not paying attention to the sensation and later, 
when looking at the mucus, to ask “Was I lubricative or 
not?” Obviously, the time to determine sensation is di- 
rectly at the time of wiping with the tissue and not later. 


Application of this step-wise system of observing will 


help the user in making good observations. An easy way 
to remember the three steps is to remember the word 
SOFT: 


S = Sensation 
O = Observation 
F = Finger 

T= Test 


It is very important to make a decision regarding the 
sensation that the mucus creates when the woman is wip- 
ing with the tissue prior to looking at the tissue. The 
sensation is extremely important. \t is something that 
the woman fee/s. It is not something she can see. 


The second step in checking for the mucus is a visual 
observation of the tissue to see if mucus is present. If 
mucus is present, then she moves to step three. 


In the third step, mucus that is present on the tissue is 
lifted off the tissue and finger tested between the thumb 
and the index finger. In this step, the “stretchability” 
and consistency of the mucus are tested, and the color 
of the mucus can be determined. Whenever any mucus 
is present on the tissue, it must be finger tested. In addi- 
tion, all areas of the mucus that are present on the tis- 
sue must be finger tested. By finger testing all areas of 
mucus, errors in observing will be avoided. When de- 
termining the color of the mucus at the time of finger 
testing. the mucus should be raised to eye /evel so that 
the woman can “look through” the mucus. 


How to Check for the Mucus 
A. Use flat layers of tissue. 


B. Do not use crumpled tissue. 
In observing for the mucus, a few layers of white 
toilet tissue should be folded into a flat, rectangular 
shape of about 3x5 inches. Using flat layers of tis- 
sue makes the observation much easier. When 
crumpled tissue is used, it is easy to “lose” the mu- 
cus in the creases of the tissue. 


C. Wipe from front to back. 


D. Wipe from the urethra through the perineal body. 
In Figure 5-3, a diagram of the anatomy of the vulva 
is presented. It shows where the mucus should be 
observed. The wiping process should begin just in 
front of the urethra, proceed between the labia over 
the opening of the vagina through to the back por- 
tion of the vaginal opening, and half way over the 
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perineal body toward the rectum. The entire obser- 
vation is referred to in teaching as “wiping from the 
urethra through the perineal body.” 

The mucus can be present at any place along 
this area. It has a tendency to collect near the back 
portion of the vagina just in front of the perineal 
body (posterior fourchette). Thus, wiping from the 
urethra through the perineal body is necessary so all 
of the mucus will be observed. In addition, wiping 
over the skin of the perineal body is important in a 
proper determination of the sensation. The decision 
regarding the sensation should be made based upon 
the observation of the sensation as the tissue passes 
over the perineal body. 


Wipe until the mucus is gone. 

The woman is instructed to wipe until the mucus is 
gone. It has been observed frequently that non-Peak- 
type mucus is observed on the first wipe only to ob- 
serve Peak-type mucus on a second or even a third 
wipe. If the decision on the mucus observation is 
made on only one wipe, then an important mucus 
observation can be missed. Apparently, the wiping 
process has the ability to “pull” mucus down toward 
the opening of the vagina. In effect, the woman 
should wipe until dry. 


F. 


= 


Do not do internal examinations. 

Internal examinations are not a part of the CrMS. 
The method is based upon observing the mucus ex- 
ternally. Internal examinations create confusion and 
will provide misleading information for this system. 


Do not check directly with the fingers. 

This standardized system of observing the mucus is 
based upon using toilet tissue to make the observa- 
tions. Using the fingers directly at the opening of 
the vagina will create confusion with this system. 


Do not base the observations on what is observed 
on the underwear. 

It is common to see some discharge present on the 
underwear. However, the presence of this discharge 
generally does not correlate with the phases of fer- 
tility and infertility. Therefore, the woman should 
not base her observations on what is in the under- 
wear. A user’s good judgment is sometimes neces- 
sary with this instruction. For example, if for some 
reason a mucus discharge with Peak-type character- 
istics is observed in the underwear and at no other 
time, then it should be recorded and assessed. 


Figure 5-3: A diagram of the vulvar anatomy. The arrow indicates the direction of the 
observation for mucus and the area from the urethra through the perineal body which is 
wiped when observing the mucus. 


When to Check for the Mucus 


J. 


r 


Check for the mucus every time before urination, 


Check for the mucus every time after urination 
It is important in observing the mucus to observe 
before and after urination. The mucus may be seen 
only before urination and not after, and then again it 
may be seen only after and not before. It cannot be 
predicted in advance when the mucus will be ob- 
served so, in order to make reliable observations, 
they should a/ways be made both before and after 
urination. 


. Check for the mucus every time before a bowel 


movement. 


Check for the mucus every time after a bowel 
movement. 

It is important in observing the mucus to observe 
both before and after a bowel movement. The mu- 
cus may be seen only before a bowel movement and 
not after and, then again, it may be seen only after a 
bowel movement and not before. It cannot be pre- 
dicted in advance when the mucus observation will 
be observed so, in order to make reliable observa- 
tions, they should a/wavs be made both before and 
after a bowel movement. 


. Check every time you go to the bathroom. 


It is important that the mucus observation be made 
every time that the woman goes to the bathroom. 
She does not have to make special trips to observe 
the mucus but, when she goes to the bathroom, an 
observation should be made. This becomes part of 
her normal hygiene. While there will be variations 
from one woman to the next in the number of times 
she goes to the bathroom in a given day, nearly 97 
percent of women will go to the bathroom four or 
more times. The mucus is often seen only once dur- 
ing the day and, if the woman is not in the routine of 
observing every time she goes to the bathroom, she 
can miss an important observation. 


. Check for the mucus every time before going to 


bed. 

A last observation of the mucus should be made at 
the end of the day just prior to going to bed. Occa- 
sionally, this will be the only time that the mucus is 
present for the day and, ifan observation is not made 
at that time, the mucus will be missed. In teaching 
this instruction, the teacher and user should be aware 
that this observation should be made within 15 min- 
utes of going to bed to go to sleep. 
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O. Bear down every time before bedtime. 


At the last observation prior to bedtime, the woman 
should also be instructed to urinate and then bear 
down with a mild pushing similar to a bowel move- 
ment. This allows for any mucus that may be present 
to be pushed down to where it can be observed by 
external observation. It is a part of the observational 
routine because many women will not have a bowel 
movement every day. This bearing down simply 
mimicks the pressure of a bowel movement for one 
final observation at the end of the day. 


Make a decision at each observation. 


Register each observation. 
The woman is taught to make a definitive decision 
regarding what she is observing at the time she makes 
her observation. She should then make a mental note 
of that observation so that it can be recorded at the 
end of the day. This instruction becomes even more 
important as the woman becomes an experienced 
user of the system. Once the observational routine 
becomes a routine, the observations can be done so 
quickly that, unless a conscious decision is made at 
the time, the observation can be lost. Therefore, en- 
couragement at the later follow-ups is provided. 
This process of making a mental note of the 
observation is referred to as registering the obser- 
vation. Registering is important if observations are 
not to be lost. In addition, the observation must be 
taken as is. There can be a tendency to negotiate an 
observation. The process of negotiating is the pro- 
cess whereby the actual observation is mentally 
“talked away” and replaced with a false observa- 
tion. Usually, this occurs because the client thinks 
that the actual observation just “couldn’t be.” There- 
fore, it is vitally important for the teacher to make 
the importance of registering actual observations 
clear to the client. 


. Never discontinue observations. 


In teaching, it should be stressed that the client must 
adhere to the observational routine 100 percent of 
the time. Therefore, discontinuing observations will 
make the system less effective. 


Do not become complacent about making the ob- 
servations. 

As the woman becomes more confident in the use 
of the system and the observations become easy for 
her, she needs to be reminded that she should not 
become complacent or “lazy” in checking for the 
mucus. Again, this is discussed in the early follow- 
ups but becomes especially important at the later 
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follow-ups and in long-term follow-up because mak- 
ing these observations is so very easy once learned 
and internalized that it is easier to become compla- 
cent the longer one does them. 


Additional Important Considerations in 
Checking 


In addition to teaching the woman the basic observa- 
tional routine, which has been presented above, there 
are a number of miscellaneous items that are also cov- 
ered with each new client. 


1. How often do you have a bowel movement? 
Most women will have a bowel movement at least 
every day or every other day. However, some women 
move their bowels less frequently than that. Elicit- 
ing the bowel habits of the client is important so 
that the teacher can stress the importance of the in- 
struction to bear down at the end of the day. 


2. How often do you get up at night to urinate? 
Over 40 percent of women will get up at least once 
in the middle of the night to urinate. They are in- 
structed to be sure to observe the mucus at that time 
as well. 


| “s ineh | | ‘y /s inch | inch 


Sticky Tacky 


3. 


Do you generally take baths, showers, or both? 

At the time of bathing or showering, the mucus can 
be washed away when the vulva is washed. There- 
fore, the client is instructed to observe for the mu- 
cus prior to taking a bath or shower and, as a gen- 
eral rule, to observe for the mucus whenever the 
vulva is wiped. 

Some women also do an internal washing of 
the vagina while bathing. While this is not a com- 
mon practice, it could lead to some difficulties in 
mucus observation and should be discouraged. 


How often do you go swimming? 

Those women who swim frequently have a unique 
concern regarding the mucus. Again, when towel- 
ing, the mucus may be wiped away. They should be 
made aware of this possibility so that a mucus ob- 
servation is not missed. 


Many women will have a retroflexed or “tipped” uterus. 
There is no known association between a tipped uterus 
and any difficulty observing the mucus. 


1'; inches 2 inches 2: inches ‘3: inches, ete. 


Stretchy 


Figure 5-4: Words used to describe stretchability (diagram is to exact size). 
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Words That Are Used in Describing 

the Mucus 
Ooo 

In order for a common language to be developed, the 

words that are used in describing the mucus are stan- 

dardized. With this in mind, the following definitions 

for words used in describing the mucus are used: 


Words to describe “stretchability” (Figure 5-4); 


STRETCHABILITY 


Sticky = the mucus stretches up to % inch. 
Tacky = the mucus stretches from 2 to % inch. 
Stretchy = the mucus stretches 1 inch or more. | 


The words sticky, tacky, or stretchy refer to the stretch- 
ability of the discharge. Once these words have spe- 
cific definitions they take on some meaning. It is im- 
portant to note that the woman does not require a ruler 
to make these determinations: she can easily estimate 
them. 


Words to describe color: 


— 


COLOR 


Clear = The mucus is crystal clear 


| Cloudy (white) = The mucus has cloudy or white ap- 
pearance to it. It may be opaque — 
(that is you cannot see through it) or 
it may be translucent (somewhat 
“foggy” in its appearance 


Cloudy/clear= The mucus is partly cloudy and partly | 
clear. When this designation is used, 
the clear means crystal clear. 


Yellow = The mucus has a yellowish discol- 
oration to it. This may indicate a 
small amount of blood present in the 
discharge or a low-grade infection. 


Red = This indicates that there is fresh 
blood in the discharge. | 


Brown (black) = This indicates that there is old blood 


| in the discharge. | 


Words used to describe two other variations: 

There are two other types of discharge that a woman 
might observe while using the CrMS. These two types 
of discharge are very characteristic in their consistency. 


VARIATIONS 


Pasty (creamy) = The pasty discharge is very simi- 
lar to the consistency of flour 
paste or hand lotion. It may be 
sticky, but it is never tacky or 
stretchy (by itself). It is usually 
cloudy or white in color, although 


on occasion it may be yellow 


Gummy (gluey) = Some women may observe a very 
thick discharge which looks like 
half-dried airplane glue or rubber 
cement. It will often (but not al- 
ways) have a yellowish discolora- 
tion to it. It may be sticky, tacky, or 
stretchy. 


A Note about Sensation 

EO oo 
The sensation the mucus creates is extremely important 
to the proper use of the CrMS. There are basically three 
sensations that a woman will observe: dry, smooth, and 
lubricative. All three of these sensations are obvious. 
However, it is common to have a woman who confuses 
the smooth sensation for the lubricative one. This hap- 
pens particularly in women who are not experiencing 
true lubrication and, therefore, think that the smooth- 
ness they feel is lubrication. Actually, the dry and smooth 
sensations belong to a broad category of nonlubricative 
sensations while lubrication is separate from those (Fig- 
ure 5-5) It is very important for the woman to develop 
confidence in her ability to detect sensation, and this is 
accomplished with good teaching. 


The decision regarding the sensation should be made 
at the time the woman wipes over the perineal body. |n 
addition, she should make her decision regarding the 


——— = 


Figure 5-5: Th 


e three sensations. 
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sensation prior to looking at the tissue and finger test- 
ing the mucus. The sensations are obvious. When dry- 
ness is present, the woman will feel definitely dry and 
the tissue will drag and develop a “scratchy” type of 
sensation. When the woman is lubricative, the tissue 
will “glide” easily over the perineal body. When the 
woman has a smooth sensation, she will feel a smooth- 
ness as the tissue passes over the mucus membranes at 
the opening of the vagina but, then when the tissue 
reaches the perineal body, it will have a “halting” ten- 
dency and move more roughly. That “halting” tells the 
woman that this is a smooth sensation, belonging to the 
nonlubricative category, and that it is not true lubrication. 


Two Types of Discharge 


There are essentially two types of discharge that a 
woman will observe. These discharges are characteris- 
tically different. One type of discharge has its origin in 
the vagina. The other has its origin from the cervix. 


The pasty (creamy) discharge has its origin from the 
lining cells of the vagina. It is a very characteristic dis- 
charge which has the appearance of flour paste, hand 
lotion or, on occasion, may be thinner than this and be 
milky in appearance. The different variations in the con- 
sistency of the pasty discharge depend upon its water 
content. The we pasty discharge will never stretch more 
than 4 inch. Therefore, it will never have more than a 
sticky consistency to it. It does not stretch into a fine 
thread. 


The discharge from the cervix is characteristically dif- 
ferent than the discharge from the vagina. All discharges 
that come from the cervix are cervical mucus discharges. 
The cervical mucus discharges may be sticky, tacky, or 
stretchy in consistency. They also may be cloudy, cloudy/ 
clear, or clear in color. On occasion, they may have a 
yellow or red discoloration. Any discharge that stretches 
at least 2 to % inch (tacky consistency) is, by defini- 
tion, a cervical mucus discharge with its origin from the 
cervix. On occasion, the cervical mucus discharge will 
only stretch 4 inch similar to the pasty discharge. The 
cervical mucus discharge will stretch into a very fine 
thread, and this is different from the pasty discharge. 
This can be verified by communicating this to a user 
through the use of The Picture Dictionary. When the 
description is sticky and cloudy, it is important to dif- 
ferentiate whether this is the vaginal or cervical dis- 
charge. Incidentally, the cloudy nature of the mucus dis- 
charge which comes from the cervix may be due, on 
occasion, to the mixture of this pasty discharge with the 
cervical mucus. 


A basic understanding of these two types of discharge 
is important in the overall understanding of the CrMS 
and especially in case management. 


It should be noted that a third type of discharge may be 
relatively indistinguishable from the type of mucus 
which comes from the cervix. This discharge is thought 
to originate from the lining of the uterus (the endo- 
metrium). It is a discharge most usually observed im- 
mediately premenstruum. It is nota common discharge 
but, when observed, it may be sticky, tacky, or stretchy 
in nature and cloudy, cloudy/clear, or clear in color. 


Observation of the Mucus during 
Menstruation 

— 
The menstrual period is a unique time for mucus obser- 
vation. There are several important factors to be kept in 
mind. First ofall, it is common to observe a mucus-like 
discharge that occurs at the same time as the heavy days 
of menstruation and even on the moderate days. This 
mucus discharge is endometrial fluid if it is observed 
during a ‘rue menstruation (a bleeding episode which 
follows an ovulatory event). As the menstrual period 
becomes light and very light, the presence or absence 
of mucus is as easy to detect as if there were no men- 
strual period. 


In using the CrMS, the recommendation to the client 
should be to use mini-pads during the light and very 
light days so that normal mucus observations can be 
made. Therefore, tampons should be avoided if pos- 
sible. However, tampons can be used during the heavy 
and moderate days so long as they are changed fre- 
quently, at least every four to six hours, and are not used 
during prolonged sleeping intervals. These latter rec- 
ommendations are preventative measures against foxic 
shock syndrome. 


Some women will wish to use tampons during the en- 
tire course of their menstrual periods. Those women 
can rely upon the sensation that is created by the inser- 
tion or removal of the tampon. This will create a defi- 
nite dry or pulling sensation, which is very characteris- 
tic. Those observations can be observed as dry. The ob- 
servations of mucus, then, should continue throughout 
the course of the menstrual flow. 


ee 
The vagina is a self-cleansing organ. There is no need 
to douche. Regular bathing or showering is adequate 


for normal hygiene. Some women who come to a 
CREIGHTON MODEL FertilityCare™ program may 
have been taught that douching is important. In using 
the CrMS, women should not douche since it may wash 
away the mucus. Therefore, education in this area is 
important. 


Many women continue to prefer to use tampons for their 
menstrual hygiene. However, their misuse can lead to 
toxic shock syndrome, a potentially severe infection. 
But, there is little danger in the use of tampons so long 
as proper precautions are taken. It is recommended that 
the tampon be changed every four to six hours and never 
any longer than that. The prolonged presence of a tam- 
pon is the major risk for the development of problems. 
Thus, specific instruction on the proper use of tampons 
should be given to each client who uses them. In addi- 
tion, we would recommend that tampons be used only 
during the heavy and moderate days of menstrual flow. 
Once the light and very light days of menstruation are 
present, we would recommend the use of a mini-pad or 
panty shield. 


A number of toilet products have perfumes in them. As 
a general rule, scented hygiene items should not be used. 
Those items that may contain such perfumes include 
tampons, pads, mini-pads, toilet tissue, fabric softeners 
(especially those that are used in the dryer), bubble bath, 
and bath oil). Even dyed toilet tissue can be irritating. 
In some women, the perfumes and dyes can stimulate a 
chemical irritation, which resembles the symptoms of a 
vaginal infection. Only with discontinuation of the prod- 
uct do the symptoms disappear. 


Finally, it is preferrable that women using the CrMS 
wear underwear made of all-cotton material or with a 
cotton crotch. Undergarments that are manufactured 
from synthetic materials repel moisture whereas those 
of cotton material absorb it. With the synthetic fibers, 
moisture tends to collect at the vulva and can be irritat- 
ing and, in some cases, can lead to confusion in making 
good mucus observations. 


CREIGHTON MODEL Follow-up Form 
i 
In 1977, a new and unique teaching instrument devel- 
oped through CREIGHTON MODEL educational re- 
search was introduced into the teaching of the natural 
methods for the regulation of fertility. This was the first 
generation Follow-up Form and, after a one year pilot 
evaluation, it was introduced to the first class of 
FertilityCare™ Practitioners (then called Natural Fam- 
ily Planning Practitioners) in November 1978. The form 
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introduced at that time was somewhat modified based 
on the experiences of the pilot study and was the sec- 
ond generation form. 


In 1980, the third generation Follow-up Form was in- 
troduced and it served the CrMS extremely well for 22 
years. In 2002, a fourth generation follow-up form was 
introduced after three years of pilot testing. This form 
takes into account the major advances that have occurred 
in the development of the CrMS. In particular, it takes 
into account the diverse population to whom CrMS ser- 
vices and the new women’s health science of 
NaProTECHNOLOGY are provided. 


The Follow-up Form is, on the one hand, an educa- 
tional tool designed to be of service fo both the teacher 
and the client. On the other hand, it is a vehicle whereby 
the teaching of a natural means to regulate fertility is 
standardized. This form and its proper use in the edu- 
cational process are integral to the important capabil- 
ity of monitoring a systems teaching effectiveness. Be- 
cause of this, it becomes an essential ingredient in the 
ongoing assessment of the quality control of a service 
delivery program. 


The CrMS Follow-up Form serves three basic functions: 


1. The form serves as a checklist so that no item which 
is essential to effective learning is inadvertently omit- 
ted. In this case, the form serves as a reminder to the 
teacher that certain items must be presented to each 
new user in a standard fashion. This assures that all 
new users of the CrMS have equal access to all of 
the pertinent information which is necessary to the 
successful use of the system. 


2. The Follow-up Form allows the teacher to monitor 
the clients’ new learning and growth toward a fuller 
understanding of the system and its applications. This 
process is accomplished through the teacher’s fol- 
low-up by follow-up assessment and validation of 
specific learning areas. In essence, the Follow-up 
Form outlines the measurable instructional goals and 
objectives of a learning program. This role of the 
Follow-up Form allows the teacher the opportunity 
to identify the specific needs of each new user cli- 
ent. 


3. Finally, the form serves as a device whereby the edu- 
cational content of follow-up can be carefully docu- 
mented, Such a documentation is essential to qual- 
ity assurance monitoring. 


The CrMS Follow-up Form is divided into a face sheet 
and 21 sections. Of the various sections, 16 sections 
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are related specifically to teaching the system while 5 
sections contain various bookkeeping items. The form 
is designed in such a way so that one form is used for 
each client-couple through the course of their first eight 
follow-ups or the first one year of use. 


The Follow-up Form is an official document and per- 
manent record of the FertilityCare™ program that is 
kept during the regular course of providing services. 
All documentation, written, checked and assessed, must 
accurately reflect what occurred during the course of 
the follow-up session(s). By answering data on the 
record and recording his or her teacher code, the FCP is 
representing the information as being true and accurate. 


At the first follow-up, one of the first items of business 
is to introduce the form to the couple. The teacher shows 
the form directly to the client and explains its three ba- 
sic functions. As the form is used during the course of 
the follow-up, it should be placed flat on the teaching 
surface and it should not be held up in such a way as to 
form a barrier between the teacher and the client. In- 


CREIGHTON MODEL 


FertilityCare’ System 


FOlouHD For 


ae! 


deed, the material is so familiar that the teacher needs 
only to glance at the form on occasion as a simple re- 
minder of items that need to be discussed. The form 
can easily and unobtrusively be marked as the follow- 
up progresses. It has been specifically designed so that 
such record keeping can proceed without difficulty. 


As the follow-up sessions progress, the form is used to 
assist the clients in monitoring their own learning pro- 
cess. For example, the assessments which are recorded 
in Section 4 on observations become a flow chart to the 
client’s progress in learning how to make the observa- 
tions and apply them. Another example would be the 
use of the assessments of the client’s satisfaction, con- 
fidence and receptivity which become, in Section 15, a 
flow chart as the follow-up sessions progress. Under- 
standing this role of the Follow-up Form, that is, to 
monitor the learning progress of the client, allows the 
teacher to use the form to its fullest potential. When 
such monitoring is being performed, it is helpful to turn 
the form around so that the client can actually see the 
progress that is being made. In this regard, it should be 


456 
foto diy Fame 


Woman's Name fanaa Chant Age:.23 Mantal Status: 
Man'sName: afew Clheguck Age 2S Manta! Status —M 


Address: iii Cems sltacer Tote: (M4) 22.2 = its 


S94 = shad 
335-ccoi 


m™ 


City eeaapaasicnsn State Cry 2p_OJaao__ Woman'se-mal se @ cee 


if married, length of present marriage. SS syeone Number of marriage for each 


WOMAN'S REPRODUCTIVE HISTORY: 


Woman 


t)#01 Pregnancies [7 } 2) # of wwe binns[ 7} 3) # of chidren now tving [7_} 4) Date ot last PAP: Zonk 2002 


5) Shortest to longest menstrual cycle (in days) = 9  -~ 3/ 
6) Most recent method of family planning BC > 


7) Reproductive Category at 1st F-up 8) Change in reproductive category to. 


1=Reguiar Cycles (21-38 days) 

Is=Reguiar Cycles — sterilized 

2=Long Cycles (generally > 38 days) 

JeGreastieeding- Total 

4=Broasttesding- Weaning 

SePost-Pil (within past year) 

(inctudes Depo Provera. Norplant) 

9) Names & Ages of Children: Thasray~ Lf, tptenae 
COMMENTS ON GENERAL HEALTH: 


1) Comments on Woman's General Heath: Gronks 


2) Comments on Man's General Heath Gaeet. 


1) DATE OF FOLLOW-UP 
2) TEACHER CODE 


3) ADDITIONAL PERSONS at FOLLOW-UP 
(M=Man C=Children e.g. 1C, 2C. etc. if no one else is present, put a “-") 


Pap Recommended: Y or N 


Figure 5-6: The face sheet 
of the Follow-up Form. 


kept in mind that the Follow-up Form is not simply a 
private form for use only by the teacher but it is a form 
which is to be used to its fullest capability in the inter- 
active teaching process. 


The CrMS Follow-up Form is made up of the following 
components: 


Face sheet (Figure 5-6) 
Section |: Date of Follow-up 
Section 2:Teacher Code 
Section 3: Additional Persons at Follow-up 
Section 4: Observations (Figure 5-7) 
Section 5: Health and Hygiene Review 
Section 6: Picture Dictionary Presented 
Section 7: Definitions (Figure 5-8) 
Section 8: Charting (NaProTRACKING) 
(Figure 5-9) 
Section 9: Special Discharges 
A. Arousal fluid 
B. Seminal fluid 


Section 10: Charting (NaProTRACKING) Patterns 
Identified 


Section 11: Special Circumstances 
A. Early Ovulation 
B. “Double” Peak 


Section 12: Special Applications 
. Post-pill 
. Breastfeeding 
. Postpartum — not breastfeeding 
. Post-abortion 
Adolescent (17 and under) — not 
genitally active 
Single (18 and over) — not genitally 
active 
Premenopause (40 years and older) 
. Post-sterilization 
Premenstrual Syndrome 
Infertility(Figures 5-10 and 5-11) 


™ moaw> 


rt Gy 


Section 13; System Instructions 
I. Basic Principles 
II. Spice Integration (Figure 5-12) 
II]. Mutual Decision-making 


Section 14: Instructions 
Iie SEist 
Il. Instruction Integration 


Section 15: Personal Evaluations 
A. Satisfaction with the CrMS 
B. Confidence in Use of the CrMS 
C. Receptivity to Unplanned Preg- 
nancy 
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Section 16: Intention: Use Assessment (IUA) (Fig- 
ure 5-13) 


Section 17: Biomarkers of NaProTECHNOLOGY 
(Figure 5-14) 


Section 18: Summary and Plan of Case Management 
Section 19: Assessments and Assignments 

Section 20: Change of Status 

Section 21: Authorization for Release of Records 


There are ten reproductive categories recognized cur- 
rently in the CrMS. These are identified and recorded 
on the face sheet of the CrMS Follow-up Form and they 
are important to the management of the instructions for 
the use of the system. These reproductive categories 
are: 


1 = Regular Cycles (21-38 days): The client is catego- 
rized as having regular cycles if her predominant cycle 
pattern has been within the range of 21-38 days over 
the past six months and she has not been on any medi- 
cation which might artificially alter the length of the 
cycles. The reproductive category is classified as 1S if 
the woman has regular cycles but has been sterilized. If 
the man has been sterilized, then the category remains a 
ia Bas 


2 = Long Cycles (generally >38 days): A woman is 
categorized as having long cycles if her predominant 
cycle pattern over the past six months has been >38 
days in duration and has not been influenced by medi- 
cations which might alter the length of the menstrual 
cycle. 


3 = Breastfeeding — Total: A woman is classified as 
being totally breastfeeding so long as her infant’s total 
nutritional needs are being met by the breast (with the 
sole exception of occasional sips of water). This defini- 
tion applies regardless of the presence or absence of 
menstrual bleeding. 


4 = Breastfeeding — Weaning: Once any form of 
supplementation is added to breastfeeding then, at that 
point, the classification changes to “Breastfeeding — 
Weaning.” This classification system continues through 
three complete menstrual cycles following the complete 
cessation of breastfeeding. 


5 = Post-pill (within past year): A woman is in this 
reproductive category, regardless of cycle pattern, if 
there is a history of birth control pill usage within the 
past 12 months. Reclassification to another reproduc- 
tive category occurs after one full year has passed with- 
out the use of the birth control pill. This reproductive 
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category is also used for other chemical forms of con- 
traception such as DepoProvera, Norplant, and the skin 
patch. 


6 = Premenopause (40 years or older): Regardless of 
cycle pattern the woman is changed to this reproduc- 
tive category at the time of her 40th birthday. This defi- 
nition is designed for basic simplicity of record keep- 
ing with the full recognition that physiologically all 
women are not premenopausal at age 40 and some 
women may be premenopausal prior to the age of 40. 
Nonetheless, it provides a reasonable marker for the 
beginning of the premenopause and thus is helpful in 
teaching. 


4) OBSERVATIONS — REVIEW & ASSESSMENT 


— =Not applicable) 

i How do you check for the mucus? 

ge. A A. Do you use fiat layers of tissue? 

i ? B B. Do you ever use crumpled tissue? 

e ¢ C. Do you wipe from back to front (1) or 

re from front to back (2) 

i g i) 1) D. Do you check from the urethra thru the perineal body? 
7 elvE & do you always wipe until the mucus is gone? Until dry? 
> 
SF @ F. Do you ever do internal examinations to check for the mucus? 

5 g G | G Do you ever check directly with your tingers? 

: H 14 H. Do you ever base your observations on what you may 

3 see on your underwear? 

> 

« 


4) OBSERVATIONS -— Cont'd 


When do you check for the mucus? 

. Doyou check every time before urination? 

}. Do you check every time alter urination? 

. Do you check every time before a bowel movement? 
. Do you check every time after a bowel movement? 


. Is there ever a time when you go to the bathroom but do not check? 


\ when reviewed) 


|. Do you check every time betore going to bed? 

. Do you bear down every time before going to bed? (within 15 min.) 
. Do you make a decision at each observation? 

. Do you register that observation? 


(First FU 


. Do you ever discontinue your observations? 


Reasons tor Observational Routine Explained 


. Do you ever get complacent about your observations? 


4) OBSERVATIONS - Cont'd 


The Three Steps Yi: SS BE BS OF! 8 
R T T. Can you tell me what are the three steps in checking aT Ee a | 
2 for the mucus? 
5 Ze U U. me ae Seecriite te ton ink sensation when wiping ‘is Figial TL 
5 : v Vv. Bo yu always finger test anything you see on the tissue? 4v nana Ree 
ze (Including 2, 2W, 4) 
: 5 w W. What observations do you make when finger testing? aw ata ol ae | 
2s 
so. 
i 2 X. SPECIAL INSTRUCTIONS 
3 g xt 1, How often do you have a bowel movement? 4x1 VAVAVAVAVAVAVAYA | 
oo (# of times/# of days } 
; x2 YW 2. Done remn 4X2 VAVAVAVAVAVAVAVA 


x3 
xa 4, How often do you go swimming? (# of times) 
Do you check before and after? (Y or N) 


Y. SECTION 4: IS MANAGEMENT OF OBSERVATIONS 
NECESSARY? (Y or N) 


(Code for this section: 1=Unsatistactory Application 2=Satistactory Application N= Reviewed - assessment not indicated 


7= Postpartum — Not Breastfeeding: A woman is clas- 
sified in this reproductive category when she has re- 
cently given birth but has not breast fed her infant. This 
classification continues through three complete men- 
strual cycles regardless of how long a time it may take 
for those cycles to be completed. 


8 = Post-abortion (spontaneous, ectopic or induced): 
This reproductive category is utilized for women who 
have experienced a recent spontaneous abortion, ectopic 
pregnancy or induced abortion. The reproductive cat- 
egory continues through the first complete menstrual 
cycle. 


Figure 5-7: Observations — review 
and assessment (from Section 4 
of the Follow-up Form). 


* Crimeeeesinresueon hl 
Q oa AVA VAVAVAVAVAVA 
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Figure 5-8: Review and 
assessment of definitions 
(Section 7 of the Follow-up 
Form). 


7) DEFINITIONS — REVIEW & ASSESSMENT 
(Code for this section: 1=Unsatisfactory Knowledge 2=Satisfactory Knowledge v= Reviewed - assessment not indicated 


— =Not applicable) 
A. What is Peak Type mucus? 
B. What is non-Peak Type mucus? 
C. What is the Peak Day? ri lal, 
D. What is the pre-peak phase of the cycle? =) fed a = | (md 
E. What is the post-peak phase of the cycle? 3 A ee Ee 


8) CHARTING (NaProTRACKING™)- REVIEW & ASSESSMENT 
(Code tor this section: 1=Unsatisfactory Application 2=Satistactory Application VeReviewed - assessment not indicated 


— =Not applicable) (> so RR eS 

A. CHART REVIEWED WITH FCP/FCI(\) alYivivivi | 
Bf The Peak Day coniidently enttied (, N,v) « PARE 
C. Correctly charts stamps NAAADR 
D. Correctly charts recording system 8) ela leo Ia 

RECORDING SYSTEM (VORS) REVIEWED (V ) Shh 
E. Charts at the end of the day - Who does the charting? (M,W.B)  « AIA 
F. Charts the most fertile sign of the day oF li fal Beas 
G Charts the menstrual flow —H, M, L, VL. B wc 12 Jo | | | | | | Figure 5-9: Review and assessment 
H. Charts brown/black bleeding as B Ce ee | | | | 9} | ofclient's charting (Section 8 of the 
1. Charts bleeding other than the period a [fala fal | [ | §)| Follow-up Form). 
J. Charts dry/mucus on L, VL, and B days 8) Hewes 
K. Charts all acts of intercourse —| 8K lia eel Sia 
L. Charts discharge after intercourse on its merits mu [rl Aa le) I 
M. Are barrier methods being used? (Y or N) te aed Oe a 
N. Is coitus interruptus or withdrawal being used? (Y or N) &N Shihiribnl = 
©. Discuss concomitant use of barrier methods, coitus interruptus oo See oh 


and withdrawal (V) 


ECDL 
12) SPECIAL APPLICATIONS - Cont'd 


J. INFERTILITY 
1. Circumstance not applicable a Be we Se 
2. Avoid genital contact 1st complete cycle 
3. Length of time trying to achieve pregnancy 
4, Name of physician conducting evaluation 
5. Diagnosis to date (be medically specific) 
6. Explain CrMS regarding subtertility or infertility 
7. HISTORY OF TESTS, PROCEDURES, TREATMENTS: 
A. TESTS: 
Diagnosis of Ovulation Circle TESTS Dates & Results 
a. BBT Used YN 
b. Endometrial Biopsy Y @& 
c. LH Testing (urine) Qn 
d. Ultrasound Series (for ovulation Ya 
assessment) 
Hormone Studies 


e@. Complete Hormone Protile 
1. Hormone Testing, Other (describe) 
g. Serum Progesterone 


Male Fertility Testing 
h. Post-Coital test (Huhner test) 
|. Seminal fluid analysis 
]. Sperm Antibodies 


Y 
Y 
x 


<Q< 
Qe 822 eee 


Miscellaneous 
k. Thyroid Testing 
|. Beta-endorphins 
m. Other 


127A 
T2J7AL 
12J57TAm| 


<<< 


B. PROCEDURES: PROCEDURES Dates & Results 

. Hysterosalpingogram 12J7B0 

. Selective Hysterosalpingogram 12J7Bb 

. _Hysteroscopy 12J7Be 

. Laparoscopy 12578 

. Transcervical Catheterization of Fallopian 12N7Be 
Tubes 
Other 


e@acce 


< <<<<@Q 
2, 22eeez 


Figure 5-10: Special Applications — Infertility 
(from Section 12 of the Follow-up Form) 
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Figure 5-11: Special Applications — 


12) SPECIAL APPLICATIONS — Infertility cont'd Infertility (from Section 12 of the 
C. TREATMENTS: Follow-up Form) 
Medical Treatments TREATMENTS AND DATES 

a. Birth Control Pills (for endometriosis) Y 1257Ca 
b. GNRH Analogs (Lupron, Syneral, etc.) Y 12570 
c. Serum Progesterone Y 12570 
d. Clomid ¥ 1257Cd 
e@. HMG - HCG (Pergonal-like drugs) Y 1257Ce 
f. Mucus enhancers Y 12571 
g- Progesterone (If so, what kind?) Y 12J7Cg 
h. HCG Y 1257Ch 
i. Glucophage St 12370 
j. Thyroid Rx Y 12J7C) 
Surgical Treatments 
k. Cauterization of Endometrial Implants Y 12J7Ck 
|. Laser Laparoscopy Y 12s7C1 
. Laser Laparotomy Y 1257Cm 
. Myomectomy Y ¥2J7Cn 
. Ovarian Drilling y 12J7Co 
. Ovarian Wedge Resection Y 12570p 
Y 1257Cq 
Y 12J7Cr 
12J7Cs 
120701 
1257Cu 
- 1207Cv 
w. Artificial Insemination 
Intrauterine (1Uf) 
Husband (AIH) ) |} 1257Cw 
Donor (AID) ) 
Male 
x. Variocele Repair 12J7Cx 
y. Male on Medication 1257Cy 
z. Other Maie Infertility Treatment 1257Cz 
CrmMs 
aa. Fertility-Focused Intercourse 12J7Caa 
bb. Other 12J7Cbb 


ll. SPICE INTEGRATION (¥) 

(Dialogue between teacher and couple) 

A. What is genital contact? (Assess 1 or 2) 

B. What is a contact pregnancy? (Assess 1 or 2) 

C. What is sexual contact? (Assess 1 or 2) 

D. What is SPICE? (Assess 1 or 2) 

E. Discovering the “Inner Soul" of your Human Sexuality: 
1. Dialogue between the spouses (communication) 
2. Mutual respect for each other 
3. Shared family planning responsibility 


ore and self-mastery in the area of your sexual 
relationsh 


5. Planned iieees of genital contact 


6. Development of new patterns of non-genital sexual interaction 
(arousal touch vs. affirming touch) 


7. Tenderness and affection are what constitute the "inner soul” 
of human sexuality 


8. CrMS as an “investment in the future” 
Figure 5-12: SPICE Int- 9. Discussed SPICE Index 


bi) 
egration (from Section 12 F. Other (record in comments section) 13 5 eSreae 


of the Follow-up Form). 
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Figure 5-13: Intention: Use 
16) INTENTION: USE ASSESSMENT (IUA) Assessment (from Section 


A. Are you (your spouse) currently using the CrMS as a system to achieve 16 of the Follow-up Form). 
pregnancy (1) to avoid pregnancy (2) or to monitor fertility (3)? 


1. Woman's self-evaluation 

2. Woman's evaluation of man 
3. Man's self-evaluation 

4. Discussed (Y or N) 


. How would you rate your (your spouse's) strength of conviction 
regarding your current intention in using the CrMS? 


1 = Definitely not strong 2=Not strong 3=Not sure (undecided) 4=Strong 
1. Woman's self-evaluation 
2. Woman's evaluation of man 
3. Man's self-evaluation 
4. Discussed (Y or N) 
Intention: Use Assessment (IUA) 
1. Observations (Section 4) 
2. Charting (Section 8) 
3. Application of Instructions according to user's expressed intention 


Interpretation of Intention: Use Assessment (IUA) 
Excellent=15; Very Good=14; Good=13; Fair=12; Poor=< 11 


17) BIOMARKERS OF NaProTECHNOLOGY REVIEW AND ASSESSMENT 


A. CYCLE LENGTH (¥) 
1. Regular length cycle (25-31 days) 
2. Short cycle (< 24 days) 
3. Intermediate long cycle (32-38 days) 
4. Long cycle (> 38 days) 


|. POST-PEAK PHASE 
1. Range of length 
2. Short post-Peak phases (< 8 days) (\) 
3. Long post-Peak phases (> 16 days) (\) 
4. Variable length post-Peak phases (> 3 days) (V) 


. MUCUS CYCLE 
1, Range of Mucus Cycle Scores (MCS) 
2. Type of mucus cycle 
1=Dry (0.0); 2 = Limited (0.1 — 5.6), 
3 = Intermediate Limited (5.7 — 7.5); 
4 = Intermediate Regular (7.6 — 9.0); 5 = Regular (9.1 ~ 16.0) 
3. Length of mucus cycle 
t=18days 29 days or more 


. BLEEDING 
1. Tail-end brown (> 2 days) 
2. Premenstrual spotting (> 3 days) 
3. Intermenstrual bleeding 
1 = Early in Mucus Buildup 2 = Late in Mucus Buildup 
4. Prolonged menses (8 or more days) 
5. Very heavy menses 


OTHER MEDICAL SYMPTOMS (Y or N) 
1. Bad menstrual cramps 
2. Pelvic pain 


. BIOMARKERS MEET THE CRITERIA FOR: 
Risk of cervical inflammation 

Risk of low progesterone 
Miscarriage risk 

Subfertility risk 

Risk tor PCOD 

Risk for hypothalamic amenorrhea 
Risk for ovarian cyst 

Risk for endometriosis 


OCONAnesona 


3 


Figure 5-14: Guidelines of NaProTECHNOLOGY 


— Review and Assessment (Section 17 of the 
Follow-up Form). NECESSARY? (Y or N) 
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9 = Infertility: A couple is classified in this reproduc- 
tive category if no pregnancy has occurred within the 
previous 12 months while no contraceptive measures 
have been used and acts of intercourse have occurred 
at random or if no pregnancy has occurred within 6 
cycles in couples who have used the time of fertility as 
defined by the CrMS (fertility focused intercourse). 


10 = Pregnant: This reproductive category is used for 
any woman who is pregnant. This category would be 
utilized when a woman becomes pregnant and is listed 
as a change in reproductive category. In other instances, 
it may be used for a pregnant woman who is in for a 
follow-up and review of the system prior to the time of 
her delivery (for application after delivery). 


Basic Principles of Follow-up 

— 
A CrMS follow-up can be defined as a one-on-one edu- 
cation session. The follow-up teaching session is con- 
ducted for the primary purpose of educating the new 
CrMS client couple. Such sessions are conducted sev- 
eral times, over a period of months and years, with the 
educational content evolving and the support expand- 
ing as the process continues. The provision of the fol- 
low-up services requires a caring, organized, and ac- 
cessible center where the client’s confidentiality is main- 
tained. 


The FertilityCare™ teacher leads the follow-up. How- 
ever, the follow-up is not a lecture; it is a dynamic pro- 
cess requiring a thorough understanding of the utiliza- 
tion of the education tools used in follow-up, a refined 
ability to use CrMS-specific teaching skills, an adequate 
physical and mental environment, and an effective and 
professional delivery. 


At each follow-up session, the appropriate standard- 
ized forms and education tools are used. The 
FertilityCare™ teacher has immediate access to appro- 
priate reference materials. 


CrMS-Specific Teaching Skills 


A number of skills are necessary in teaching the CrMS. 
While a complete list of these cannot be made, the fol- 
lowing are the most important: 


A. The teacher develops communication skills with 
special reference to his or her ability to listen to 
clients and be sensitive to their needs. 


B. The teacher develops the ability to use each of 
the education tools along with the ability to do 
proper assessments, use good judgment, under- 
stand the organization and flow of the follow- 
up, and do problem solving and case manage- 
ment. 


C. Every FertilityCare™ teacher develops the abil- 
ity to teach clearly and concisely. 


Physical Environment 


In order for a follow-up session to be educationally re- 
warding, certain items in the physical environment are 
helpful. 


A. The follow-up teaching room, which facilitates 
the interactive teaching process, is private and 
functional yet comfortable and accessible. The 
teacher avoids scheduling conflicts and sharing 
offices simultaneously with other programs or 
individuals. 


B. The follow-up teaching room provides a seating 
arrangement that maintains an equal distance be- 
tween the FertilityCare™ teacher and the users. 
For example, the teacher does not sit next to the 
woman with the man on the other side of the 
room. The teacher allows the couple to sit to- 
gether and the interaction is between both mem- 
bers of the couple. 


C. The teaching room contains comfortable chairs 
and a small desk. These items are not to be a 
barrier to the conduct of the teaching session. 
The room should have direct lighting and proper 
ventilation. 


D. Accessories should be available in each 
FertilityCare™ program that adds to the teach- 
ing model. For example, toys should be avail- 
able to entertain small children, a clock should 
be available for all to see, and posters can be 
hung on the walls to brighten them. 


E. Ateach follow-up session, the teacher must have 
immediate access to office supplies that are used 
during the follow-up process. 


Effective and Professional Delivery 
To assure that the delivery of services are effective and 


professional, a number of other basic principles should 
be followed. 
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A. The teacher exhibits an attitude of respect for 
-ach new client. He or she maintains confidenti- 
ality and does not counsel or refer inappropri- 
ately. 


B. The teacher prepares himself or herself for the 
follow-up. This type of preparation begins dur- 
ing his or her early training as a teacher but con- 
tinues through an individual preparation for each 
follow-up. He or she should be dressed appro- 
priately, assume a professional posture, main- 
tain equal eye contact between both the husband 
and the wife, and allow the education tools to 
work rather than laboring for the sake of the edu- 
cation tools. 


C. The teacher has a working theoretical knowledge 
and is able to demonstrate appropriate clinical 
skills. The teacher understands case management 
concepts and makes a specific attempt to meet 
the needs of the client. 


D. The teacher is always willing and capable of wit- 
nessing to the values inherent in the delivery of 
quality FertilityCare™ Services. The teacher 
should never be afraid to challenge a client’s 
thought process, especially if it is viewed as det- 
rimental to their learning and successful use of 
the system. 
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Chapter 5: Standardization of Teaching 


Summary 

————. 
This chapter has presented the basic concepts of stan- 
dardized teaching. Many in education have felt over the 
years that such standardization is not possible. How- 
ever, with over 25 years of clinical teaching experience 
now behind the CREIGHTON MODEL service delivery 
program, it has clearly been shown that it can be done 
while also maintaining a very personable relationship 
with the client couples. In fact, in a survey of CrMS 
client couples, it was the personal and individual atten- 
tion of the CrMS that made the most significant impres- 
sion.” 


This standardization has been made possible through 
the creative development and the educational and sci- 
entific research of the CrMS. It is the Introductory Ses- 
sion, the teaching schedule, the Picture Dictionary, the 
observational routine, the CrMS Follow-up Form and 
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NaProTECHNOLOGY has become the fruit of this ef- 
fort. 
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Chas yoter 6 


Introductory Presentation 
of the CrMS 


he Introductory Session is the point of entry into a 

FertilityCare™ program. It is considered the first 
step toward a couple’s life-long use of the CREIGHTON 
MODEL FertilityCare™ System (CrMS). It is usually 
presented at a specified time and by appointment. It is 
encouraged that couples attend the presentation fogether. 
However, it is also recognized that at times this may not 
be possible and that no one should be excluded because 
for some reason one member of the couple cannot at- 
tend. While recognizing that this may occur, it is stressed 
that the successful use of the system depends upon edu- 
cating the couple. The more one involves couples in 
the education process, the more successful the overall 
teaching program. Continued encouragement of couple 
involvement in the education process Is a foundation of 
all FertilityCare™ programs. 


Couples attend the introductory presentation for a vari- 
ety of different reasons. Most of them will come to the 
session having already decided to use the CREIGHTON 
MODEL. However, there will be others who will simply 
be coming for informational purposes. For those who 
will be using the system, some will be attending the 
session to learn about it as a means of avoiding and 
achieving pregnancy while others will learn it to moni- 
tor their cycles for medical reasons. 


The slide presentation, developed for use in the Intro- 
ductory Session, has been designed to address these dif- 
ferent needs. However, it has been developed only to 
introduce clients to the use of the CrMS, not to teach 
the system. While they will certainly learn a great deal 
about the system during this introduction, it is impor- 
tant to keep in mind that the actual teaching and indi- 
vidual application of the system is accomplished at the 
individualized follow-up teaching sessions. 


The CREIGHTON MODEL chart, stamps and basic in- 
structional materials are not provided to any couple fol- 
lowing the introductory slide presentation unless they 
have made an appointment for follow-up. The quality 
of FertilityCare™ teaching is eliminated when follow- 
up teaching is not conducted. It is unfair to the potential 
user to give them an introduction to the system and then 
send them home without any further assistance. In or- 
der to assure a quality education program, instructional 
materials are distributed on/y when the first follow-up 
appointment is scheduled. 


For this to be properly accomplished, it is announced to 
the couples, at the beginning of the Introductory Ses- 
sion, that they should be making a decision, as they par- 
ticipate in the session, regarding their intention to use 
the CrMS. By the time the slide presentation is com- 
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pleted, most couples will have made a decision to use 
the CREIGHTON MODEL. Therefore, following the pre- 
sentation, the presenting couple will conduct the sched- 
uling of individual follow-up appointments and provide 
basic instructional materials (a CREIGHTON MODEL 
chart, book of stamps, and the /ntroductory Booklet to 


the CREIGHTON MODEL FertilityCare™ System’). If 
the couple cannot reach a final decision on the use of 


the system at that time, they may call the FertilityCare™ 
System when they have decided to schedule an appoint- 
ment. At that time, the basic instructional materials are 
made available. As a general rule, if three months pass 
prior to the couple’s decision, then the couple would be 
required to attend the Introductory Session again so that 
their new learning can begin under the best of circum- 


stances. 


Priority Items in Presenting the 
Introductory Session___ — 
sauteed Rian del eee 
The following priority items help to develop a good 
impression of your overall teaching program. It is es- 
sential for the teacher to be so familiar with the mate- 
rial being presented that the presentation can be deliv- 
ered thoroughly, accurately and with poise. To do this 
properly, the teacher must be we// organized and pre- 
pared in the presentation of the material. As the presen- 
tation commences, it is important that the teacher de- 
velop an atmosphere which allows the participants to 
feel comfortable in asking questions. Such a climate for 
free and open exchange of information during the In- 
troductory Session is a quality which all new teachers 


should develop. 


The Introductory Session is usually given to a group 
which is no larger than 6 to 10 couples in size. A group 
this size allows for an adequate amount of interchange 
throughout the presentation without any person in the 
group feeling that they cannot ask questions. The Intro- 
ductory Session slide presentation is presented only by 


individuals who are thoroughly trained in its content. 


During the course of the presentation, questions are in- 
vited and, after the session, those in attendance will 
complete an evaluation form so that input can be con- 
stantly gained on the educational quality and relevance 
of the presentation. In fact, such evaluations have been 
a constant component of CrMS service delivery since 
its inception. Evaluation forms are also completed later 
in the follow-up program to further assess the follow- 


up teaching sessions and the teacher’s performance. 
hese evaluations are one aspect of the CrMS quality 
control monitoring. 


Following this session, if the couple makes an appoint- 
ment for follow-up, they will then be provided with the 
materials needed for reading further about the system 
and to start charting. They will be instructed to: 


* begin charting immediately 

* read the Introductory Booklet before the first fol- 
low-up 

* bring the chart to each follow-up 

* attend follow-ups together if possible 


* review the follow-up schedule. 


For the reader of this textbook who is not familiar with 
the basic principles and concepts of the CrMS it would 
be helpful to read the following commentary which is 
used by FertilityCare™ Practitioner for the Introduc- 
tory Session slide presentation.’ 


Commentary for Introductory Slides 


sited Rialto Sacchi 


INTRODUCTORY SESSION 


Slide 1: I (we) would like to welcome you to this Intro- 
ductory Session for the CREIGHTON MODEL System. 
This presentation shall be made up of four parts: a few 
introductory remarks, a basic review of anatomy and 
physiology. a review of the CREIGHTON MODEL Sys- 
tem and a few concluding remarks. 


€1.i@ 

Bil i 
Creighton Model 

NaProEDUCATION Technology 


Slide 2: This system has been built upon an advanced 
educational technology called CREIGHTON MODEL 
NaProEDUCATION Technology. Through this unique 
technology, this system can be provided to you with the 


highest quality of an allied health profession 


A SERVICE PROGRAM 
For Making 


NATURAL PROCREATIVE CHOICES 


and Monitoring, Maintaining and Evaluating 


A WOMAN’S PROCREATIVE 
AND GYNECOLOGIC HEALTH 


Slide 3: This is a service program designed to give you 
the important information you will need to make natu- 
ral procreative choices and monitor, maintain and evalu- 


ate your procreative and gynecologic health. 
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FertiliC ARE : Taking care of your fertility ... Fertility Appreciation. 


NaProTECHNOLOGY : Anew reproductive science that works 


cooperatively with the natural 
procreative cycle. 


Slide 4: The system provides information to assist you 
in two areas of your life: FertiliCARE and 
NaProTECHNOLOGY. In FertiliCARE, we will teach 
you how to appreciate your fertility and how to take 
care of it. NaProTECHNOLOGY is a new reproductive 
science that works cooperatively with the natural pro- 


creative cycle 


FertiliCARE™ 


Responsible Parenthood Instruction for: 


Achieving Pregnancy Pregnancy Evaluation 


NaProTRACKING® 
the Procreative Cycle 


SPICE Instruction 


Avoiding Pregnancy 


Timing Conception 


Marital Bonding 


Slide 5: In FertiliCARE. we will provide responsible 
parenthood instruction for achieving and avoiding preg- 
nancy, timing conception, pregnancy evaluation, 
NaProTRACKING the procreative cycle, SPICE in- 
struction, and marital bonding. 
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Women’s Health Monitoring, Maintenance and Evaluation 


Infertility Hormone Problems 


Miscarriage e PMS 


Maintaining Pregnancy ¢ Ovarian Cysts 
Irregular Cycles « Unusual Bleeding 
e Effects of Stress 


Slide 6: With NaProTECHNOLOGY, women are able 
to monitor, maintain and evaluate their own health for 
the first time. This will include such conditions as in- 
fertility, miscarriage, maintaining pregnancy, irregular 
cycles, hormone problems, premenstrual syndrome 
(PMS), ovarian cysts, unusual bleeding, and the effects 


of stress, 


© Regular Cycles 
© Irregular Cycles 
* Anovulatory States 
*® Or Any Other Situation 
* For Your Entire Procreative Life 


© Breastfeeding 


® Premenopause 
® Post-Pill 


Slide 7: And it is “tailor made” for you! It is a system 
that can be used with regular or irregular cycles, anovu- 


latory states, breastfeeding, premenopause, post-pill or 


any other situation. It can be used for your entire pro- 


creative life. 


« Medically Safe 


e AShared System 


« Respects the Dignity 
of Women and Marriage 


« Standardized 


Proven Reliable 
« Comparatively Inexpensive 
« Natural and Cooperative 


Slide 8: The advantages of this system include its medi- 
cal safety and proven reliability (1 will discuss this fur- 
ther later in this presentation). In addition, it is com- 
paratively inexpensive, natural and cooperative, and 
shared between the spouses. It respects the dignity of 
women and marriage and it is standardized. This is a 
national (and international) program where, if you move 
you can transfer to another service program in your new 
location. 


® Solid Scientific and Educational Research 


® The Observation and Tracking of Various 


Biological Markers 
* Easy to Learn and Easy to Interpret 


Slide 9: The system is based on solid scientific and edu- 
cational research, the observation and tracking of vari- 
ous biological markers, and it is easy to learn and easy 
to interpret. 


A BASIC REVIEW 


OF 


ANATOMY AND PHYSIOLOGY 


Slide 10: We would now like to review for you some 
basic anatomy and physiology so that everyone in at- 
tendance can develop a common understanding of their 


fertility. 


MEN ARE ALWAYS 
FERTILE 


Slide 11: We begin this section by stating that men are 


always fertile. A man’s fertility begins at the age of 12 
or 13 years and continues for the remainder of his life. 
It is a very important realization for men to appreciate 
the nature of their fertility. Men must understand their 
role in the fertility process if the CREIGHTON MODEL 
is to be successful. It should be recognized at this point 
that, on occasion, men may not be fertile or may be 
subfertile within the context of a couple with infertility 
but, in general, men are always fertile. 
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Slide 12: The cell of human reproduction which is con- 
tributed by the male is called the sperm. This slide shows 
an actual microscopic photograph of several different 
sperm. The genetic material for reproduction is con- 
tained in the head of the sperm (point to the head of the 
sperm) and the ability of the sperm to move from one 
place to the next comes from the motion of its tail (point 
to the tail of the sperm). 


Male Anatomy 


Slide 13: The sperm are produced in two glands called 


the testes or testicles. The testicles (point to the tes- 
ticles) are located on the outside of the man’s body. They 
are located there primarily because the sperm are highly 
sensitive to heat and, if the testes were located inside 
the man’s body, the body temperature would destroy 
the sperm. On occasion, that may be a cause of male 
infertility. After the sperm are produced in the testicles 
they are then transported up a tube called the vas defer- 
ens (point to the vas deferens). From the vas deferens, 
the sperm go to the urethra and are transported to the 
outside of the male’s body. The urethra (point to the 
urethra) is the channel which normally connects the blad- 


der to the outside of the body. 
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WOMEN ARE AT 
MOST TIMES INFERTILE 


Slide 14: While men are always fertile, women are, for 
the most part, infertile. Women are fertile for only a 


short period of time during each menstrual cycle. Of 


course, it is not entirely proper to talk about the man’s 
fertility and the woman’s fertility separately. The only 
meaningful point of discussion is the combined fertility 
of the couple. Since women are for the most part infer- 
tile, this means that the couple for the most part is also 
infertile. Since men are always “fertile” and women are 
for the most part “infertile.” the understanding of the 
couple’s fertility is focused by necessity upon the cy- 
clic variations of fertility and infertility that occur in 
the woman. 


Female Pelvic Organs 


Slide 15: In this slide, the location of the reproductive 
organs-the uterus, tubes, and ovaries—are shown as they 
exist in the pelvis. Unlike the man, the reproductive or- 


gans in the woman are located inside of her body. 


Uterus, Tubes and Ovaries 


Slide 16: This is a diagram of the uterus, tubes and ova- 
ries (point to the uterus, tubes and ovaries). The ovaries 
are almond-shaped organs located on each side of the 
uterus (point). The uterus is basically a muscle (point 
to the muscle). There is a cavity within the uterus and, 
at the opening of the uterus, there is an organ called the 
cervix. Lining the canal of the cervix are cervical crypts. 
It is within the cervical crypts that the cervical mucus is 
produced (point to the cervical crypts). The mucus is 
discharged then to the outside of the woman’s body 
where all of the observations in the CREIGHTON 
MODEL are made. There are no internal examinations 
involved in using the CREIGHTON MODEL. Inciden- 
tally, the location at the opening of the cervix where a 
pap smear is taken is also shown on this slide (point). 


Phases of the Menstrual Cycle 


PREOVULATORY 


SHORT 
CYCLE 


POSTOVULATORY 


mere 


24 Dares 


i] 


VARIABLE LENGTH STABLE LENGTH 


Slide 17: The menstrual cycle begins with the first day 
of menstrual bleeding and ends with the last day prior 
to the beginning of the next menstrual period. Most 
people are aware of the fact that the menstrual cycle is 
not exactly regular. However, many people wonder what 
the difference is between a short cycle, a regular length 
cycle and a long cycle (point to those words on the slide). 

In this slide, the phases of the menstrual cycle 
are explained. There are basically two phases that are 


important, the preovulatory phase and the postovulatory 
phase. The preovulatory phase of the cycle is counted 
from the first day of menstrual bleeding until the day of 
ovulation (point). The postovulatory phase of the cycle 
is counted from the day after ovulation until the day 
before the beginning of the next menstrual period 
(point). 

It is the preovulatory phase of the cycle which 
is highly variable. The postovulatory phase of the cycle 
is quite stable in its length. From the time of ovulation 
until the beginning of the next menstrual period aver- 
ages about 13 days although a range of 9 to 17 days can 
be expected in a population of women. However, in the 
individual woman, there is great consistency in the 
length of the postovulatory phase of the cycle. It is the 
preovulatory phase of the cycle which is highly vari- 
able in length. 

This fact has plagued methods of natural fer- 
tility regulation for many years. If the preovulatory phase 
of the cycle was stable, then all one would have to do 
would be to calculate so many days from the first day 
of the menstrual cycle in order to determine one’s fer- 
tility. However, the variability of this phase dictates 
against doing that. The CREIGHTON MODEL has fi- 
nally allowed us to solve this problem. As you can see 
by the lightly shaded areas which are present in the preo- 
vulatory phase of these cycles (point) the mucus ap- 
pears prior to ovulation and gives advance indication 
that ovulation is approaching. Incidentally, as you learn 
the sign of ovulation which is associated with the cervi- 
cal mucus observation, the information in this slide be- 
comes highly practical. In fact, a woman will be able to 
predict the onset of her next menstrual period well in 
advance of its occurrence. 


Ovulation Cycle 


DEVELOPING FOLLICLE 
(PRODUCES ESTROGEN) 


Slide 18: During the course of the menstrual cycle, there 
is a cyclic event occurring in the ovary called “the ovu- 
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lation cycle.” There are several hundred thousand indi- 
vidual, undeveloped eggs in the ovary (point to the small 
blue dots in the upper right hand area of the ovary). 
Early in the menstrual cycle, one or two of these eggs is 
selected to develop toward ovulation. These eggs de- 
velop within a follicle. A follicle is a small cyst-like 
structure. The follicle begins to grow and develop and, 
just prior to ovulation, is one inch or more in diameter. 
At that time we call it a mature follicle (point to the 
follicles). With the rupture of the follicle, the egg is re- 
leased from the ovary in a process called ovulation 
(point). The same tissue, which was the mature follicle, 
now becomes what is called the corpus luteum. That 
means “yellow body” because it appears yellow on the 
ovary. 

Now the developing follicle (point) produces 
a hormone that is the predominant preovulatory hor- 
mone and the one which stimulates the production of 
mucus. After ovulation the corpus luteum produces a 
hormone called progesterone. The progesterone hor- 
mone is the dominant postovulatory hormone. It stops 
mucus production and is essential to the hormonal sup- 
port to the lining cells of the uterus preparing them for 
a pregnancy. Infertility or frequent spontaneous abor- 
tions (miscarriages) may be caused by an inadequate 
corpus luteum which does not produce enough proges- 
terone. 


Changes in the Lining of the Uterus 


Menswest_ j-—_2roBlersting Phase __||_ Secretory Phase 
Progesterone 


°e09 © Gh Be 


Fotticular Development Ovulation Luteal Development 


Slide 19: In this slide, the changes in the lining of the 
uterus which occur during the course of the menstrual 
cycle are shown (orient the audience at this point to the 
slide by pointing to the far left edge as being the first 
day of the menstrual cycle and at the end of the secre- 
tory phase as being the end of the menstrual cycle). It is 
the lining cells of the uterus which slough at the time of 
menstruation. The menstrual phase is shown on this dia- 
gram (point). Following menstruation, under the influ- 
ence of the estrogen hormone, the lining cells of the 
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uterus again begin to grow and develop in what is called 
the “proliferating phase” of the menstrual cycle (point). 
The ovulation cycle is shown on this diagram as well. 
The phase of follicular development coincides in the 
ovary with the proliferating phase in the lining of the 
uterus. Once ovulation has occurred and luteal devel- 
opment begins with the production of progesterone, the 
lining cells of the uterus begin to secrete a highly nutri- 
tious fluid. This is called the secretory phase of the 
menstrual cycle (point). It is during this phase of the 
cycle that implantation of the new human life occurs 
following conception. Again, if this phase is not prop- 
erly supported by the hormone progesterone it can be a 
cause of infertility or frequent miscarriage. When the 
progesterone hormone level falls, removing its hormonal 
support to the lining of the uterus, the lining cells once 
again slough and a menstrual period occurs. 


OVULATION 
OCCURS ON ONLY 


ONE DAY 
IN EACH CYCLE 


Slide 20: It is important to understand that ovulation 
occurs on only one day during the course of a given 
menstrual cycle. Ovulation does not occur today and 
then again sometime next week. If this form of double 
ovulation did occur, of course, a natural system would 
not work. This form of double ovulation is one of the 
old myths that needs to be dispelled when discussing 
natural family planning. Ovulation can, of course, oc- 
cur twice or even three times in one cycle as non-iden- 
tical twins and triplets would prove. However, when ovu- 
lation occurs twice in a menstrual cycle, it occurs within 


the same 24-hour time period. From a practical point of 


view, this form of double ovulation does not pose a prob- 
lem for users of a natural system. As an addendum to 
this discussion, some people have felt that women ovu- 


late in response to sexual stimulation. This is another 


myth which needs to be dispelled. The evidence for such 
sexually stimulated ovulation comes from experiments 
that have been done in rabbits. Indeed, rabbits do ovu- 


late in response to sexual stimulation, but humans do 
not. 


THE EGG 
LIVES ONLY 
12-24 HOURS 


IF NOT FERTILIZED 


Slide 21: Once ovulation does occur, the egg lives for 
only 12-24 hours if it is not fertilized. If anything, the 
life span of the egg is closer to 12 hours than it is to 24. 
This life span of the egg is so short that, if our fertility 
depended upon this fact, most likely very few people 
would become pregnant during their entire reproduc- 
tive life. But the length of the fertile period is extended 
by another vital factor. This vital factor is the cervical 
mucus. It is the cervical mucus that allows the sperm to 
survive long enough to be available when an egg is re- 
leased and, of course, it is the cervical mucus that is 
involved in learning and understanding your fertility 
through the CREIGHTON MODEL System. 


SPERM 
NEED 


MUCUS 
TO SURVIVE 


Slide 22: So, therefore, the sperm need mucus to sur- 
vive. 


SPERM WITHOUT MUCUS 
DIE WITHIN HOURS 


SPERM WITH GOOD MUCUS 
MAY LIVE 3-5 DAYS 


Slide 23: Sperm, in the absence of good mucus, will 
die within hours or even minutes when placed into the 
vagina. However, in the presence of good cervical mu- 
cus, the sperm may live for 3 to 5 days. Sperm survival 
is directly dependent upon the presence of good cervi- 
cal mucus. 


THE HORMONE ESTROGEN 
REACHES A PEAK 


THE DAY BEFORE OVULATION 


Slide 24: The hormone estrogen, to which we have re- 
ferred earlier, is extremely important in mucus produc- 
tion. This hormone reaches a very high level or a peak 
approximately one day before ovulation. 
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Ovarian Hormones 


Progesterone 


Estrogen 


+ 
OVULATION 


Slide 25: This graph shows the pattern of the two ova- 
rian hormones, estrogen and progesterone, as they 
change throughout the menstrual cycle. To orient you, 
the first day of the menstrual cycle would be in the lower 
left hand corner of this graph (point). The last day of 
the menstrual cycle would be at the lower right hand 
corner of the graph. The day of ovulation is shown by 
the vertical dotted line in the middle. If you follow the 
estrogen curve, here shown in red, you will note that 
the estrogen level rises to a very high level, a peak, just 
prior to the time of ovulation. It is this rise in the estro- 
gen hormone which stimulates the production of the 
cervical mucus. After ovulation, the predominant hor- 
mone is progesterone. This hormone rises to very high 
levels following ovulation as exhibited by the green por- 
tion of the graph. The progesterone hormone inhibits 
the effects of the estrogen hormone on the production 
of cervical mucus. It also helps prepare the lining cells 
of the uterus, as mentioned earlier for the implantation 
of a new human life. 


THE HORMONE ESTROGEN 
STIMULATES 
THE CERVICAL CRYPTS 


TO PRODUCE MUCUS 


Slide 26: So, you should keep in mind that it is the hor- 
mone estrogen that stimulates the cervical crypts to pro- 
duce the good quality cervical mucus which is so im- 
portant to your fertility. 
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Map of the Cervix (Odeblad) & Biological Valve 


PROGESTERONE 
TYPE G 


ORY DAYS 


Slide 27: This slide reveals a very important function 
of the cervical mucus in human fertility. It illustrates 
the map of the cervix that has been developed through 
the important research efforts of Dr. Erik Odeblad in 
Sweden. To orient you, this is the cervix (point to the 
cervix) and above the cervix (point to the area above 
the slide) would be the uterus. Below the cervix are the 
walls of the vagina (point). On the left side of the dia- 
gram is a very characteristic type of cervical mucus that 
is only produced when the estrogen levels are rising or 
are very high. This type of mucus arranges itself in par- 
allel strands (point to the parallel strands), forming, lit- 
erally, swimming channels for the sperm so that they 
can penetrate through the cervix and go up to the fallo- 


pian tubes where conception will occur. This type of 


cervical mucus is called type E mucus. On the right side 
is the type of mucus that is produced when the estrogen 
levels are very low or when the progesterone levels are 
rising and very high. This type of mucus is called type 
G mucus and is very thick and dense and, in fact, acts as 
a barrier to sperm penetration. 

These two types of cervical mucus act, in ef- 
fect, like a biological valve. The valve is open, allow- 
ing sperm to penetrate through the cervix, when the type 
E or estrogen stimulated mucus is present. The valve is 
closed to sperm penetration when the mucus is type G. 
This biological valve is essential to human fertility and 
assures that fresh sperm and fresh eggs are available at 
the time of conception. The CREIGHTON MODEL 
teaches you when the biological valve is open and when 
it is closed. Generally, the biological valve is open when 
the woman observes mucus (point to the phrase “mucus 
days”) and the biological valve is closed when the 
woman observes dry days (point to the phrase “dry 
days”). 


Type E and Type G Mucus 


Slide 28: These are actual microscopic photographs of 
the type E and type G cervical mucus. You can see the 
channels present in the type E mucus, in this case run- 
ning from the lower right to the upper left portion of the 
picture (point to channels). The type G mucus, on the 
other hand, is thick and dense. You can imagine this 
picture to be a stone wall barrier to sperm penetration. 


Changes in the Flow of Cervical Mucus Around 
the Time of Ovulation: The Biologic Valve 
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r 


Peak + | 
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REMEMBER; All observations of the CrMS are EXTERNAL. There 
are no internal observations 


Slide 29: These are actual photos of the cervix and the 
changes it goes through during the time of fertility. You 
can see the flow of mucus (point to second photo from 
left) that is prominent under the influence of estrogen 
(the type E mucus). After ovulation, under the influ- 
ence of progesterone this flow of mucus is absent (type 
G mucus). Do keep in mind that all of the observations 
in the CREIGHTON MODEL are made externally and 
internal exams are not a part of this system. The exter- 
nal observations have been shown to be an excellent 
monitor of these internal events. 


Scientific Evidence For the Biological Valve 
Average Number of Channels/LPF 


Penetration 
Occurs (Fertile) 


Mean Channel NumberLPF 


Not Occur (infertile) 
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From: Hilgers, TW and Prebil, AM: The Ovulation Method — Vulvar Observations as an 
Index of Fertility/Infertility. Obstet. Gynec., $3;12-22, 1979 


Slide 30: In this slide, scientific evidence for the exist- 
ence of this biologic valve is shown. The actual num- 
ber of channels increases significantly during the time 
of fertility (point to the four vertical bars that go above 
the dotted line). During days of infertility these chan- 
nels are sharply reduced and sperm will not penetrate. 
Here the biologic valve is open (point again to the bars 
as they go above the dotted line) and here the biologic 
valve is closed (point again to those bars that are below 
the dotted line). 


» Good Sperm 


» Good Eggs 
« Good Mucus 


Slide 31: Our fertility depends upon the presence of 


good sperm, good eggs and good cervical mucus. There 
are, of course, many other factors involved in the fertil- 
ity process. However, the presence of good quality cer- 
vical mucus is nearly as important to the fertility pro- 
cess as the presence of good sperm and good eggs. We 
are only beginning to appreciate the role of cervical mu- 
cus as it relates to the overall reproductive process. 
However, when any one of these three factors is absent, 
the couple will not become pregnant. 
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Conception — The Beginning of Human Life 


Slide 32: When an egg and sperm unite is called con- 
ception and it marks the beginning of a new human life. 
Each human life created in this fashion is unique. And, 
we might point out, this is when we all began our life’s 


journey. 


luman Development 


Slide 33: Conception occurs in the outer portion of the 
fallopian tube (point). In the few days following con- 
ception the early process of human development be- 
gins with cell division. About six to nine days follow- 
ing conception, a process called implantation occurs 
(point). This is the process whereby the new human 
being nestles itself into the side wall of the uterus es- 
tablishing its long-term support system for its 9-month 


journey toward birth. 
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The Unborn Child — 16 Weeks of Age 


Slide 34: This slide shows an unborn child at 16 weeks 
of age. The placenta is in the upper left (point), and the 
child is connected to that support system by his or her 
umbilical cord (point). 


Menstruation 


La. FALLOPIAN TUBE 


—) 


SLOUGHING OF 
LINING TISSUE 


Slide 35: This slide shows the sloughing of the lining 
cells of the uterus at the time of menstruation. This hap- 
pens when pregnancy does not occur. The menstrual 
period is reasonably good evidence that pregnancy has 
not occurred in that given menstrual cycle. At this point, 
the cycle is prepared to begin once again. 


Pregnancy can result from ANY genital contact on 
days of fertility even WITHOUT penetration or ejaculation 


AND IN AVOIDING PREGNANCY: 


The system works by avoiding ALL genital contact 
during the days that are considered fertile 


Slide 36: One final note for those who wish to use the 
CREIGHTON MODEL as a means of avoiding preg- 
nancy. You need to know that pregnancy can result from 
any genital contact on days of fertility even without pen- 
etration or ejaculation. There is a fluid produced by the 
male which is called pre-ejaculatory fluid and this fluid 
has a very high concentration of sperm. If that fluid 
(which can be present without ejaculation) comes into 
contact with the cervical mucus, which is present at the 
opening of the vagina, the sperm can find their way to 
the fallopian tubes and a pregnancy can result. So, it is 
very important in using the CrMS that all genital con- 
tact be avoided during the times of fertility if it is your 
intention to avoid pregnancy. 


NAPROTRACKING 
THE PROCREATIVE CYCLE 


Slide 37: Now we will proceed to look at a few details 
of the NaProTRACKING used in the CREIGHTON 
MODEL System. 


Slide 38: This circle diagram indicates both the days of 
fertility and infertility as well as the essential events that 
occur during the course of the CREIGHTON MODEL 
cycle. The menstrual period is shown here (point to the 
menstrual flow) and its normal length is usually three to 


seven days in duration. Following the cessation of men- 
strual flow, a woman will generally observe the absence 
of any type of vaginal discharge or the sensation of dry- 
ness (point to the dry days). After the dry days, she will 
begin to notice the beginning of a very characteristic 
discharge (point to the mucus cycle). This discharge 
usually begins with sticky, cloudy or tacky, cloudy char- 
acteristics and progresses to become clear, stretchy or 
lubricative in one or two days. The clear, stretchy or 
lubricative mucus discharge lasts usually for three to 
four days. However, this will be variable from woman 
to woman and from cycle to cycle. In any regard, the 
last day in which the mucus is clear, stretchy or lubrica- 
tive is called the Peak Day (point to the Peak Day). Af- 
ter the Peak, the remainder of the cycle is generally dry 
(point). Later, when we look at charts, this process will 
appear in a horizontal line like this (point). We have 
menses, dry days, mucus and dry days again. 

You will notice that on this circle diagram the 
days are not numbered from the first day of menstrua- 
tion until the day of the Peak. However, the numbers | 
through 12 do appear from the day following the Peak 
until the beginning of the next menstrual cycle. If you 
will remember the previous discussion regarding the tim- 
ing of ovulation within the menstrual cycle, then the 
reason for this becomes apparent. It is the preovulatory 
phase of the menstrual cycle that is highly variable in 
duration. Once ovulation occurs, menstruation usually 
follows 13 days later (with a normal range of 9 to 17 
days). When a woman begins her period approximately 
12 days after identification of her Peak, she will quickly 
develop confidence in her observations. The days of 
fertility while using the CREIGHTON MODEL include 
the days of the menstrual flow and from the beginning 
of the mucus discharge until three full days past the Peak 
Day. The days of infertility include the dry days that 


Chapter 6: Introductory Presentation of the CrMS 


follow menstruation and from the fourth day following 
the Peak until the beginning of the next menstrual flow 
(point to the days of fertility and the days of infertility). 

At this point, there are usually two questions 
that come up regarding the CREIGHTON MODEL. The 
first question is: Why is the menstrual flow considered 
to be fertile? Menstruation is considered fertile because, 
on occasion, all women will experience a short men- 
strual cycle and therefore an early ovulation. This can- 
not be predicted at the beginning of the menstrual cycle. 
When this occurs, there will be no pre-Peak dry days 
and an overlap of the mucus with the light and very 
light days of the menstrual flow will occur. The men- 
strual flow does not inhibit the migration or penetration 
of the sperm and therefore is in no way contraceptive. 
The presence of the mucus in this stage of the men- 
strual cycle (that is, the days of menstruation) will al- 
low for sperm survival and penetration and pregnancy 
may therefore occur. From a practical point of view we 
observe menstruation as a time of fertility as primarily 
a beginner’s instruction. We would ask that during the 
first three months of charting, while the woman learns 
to observe for the presence or absence of the mucus 
discharge during the lighter days of the menstrual flow, 
that you observe this time as fertile. At the end of these 
three months, when the woman can confidently detect 
the presence or absence of discharge during the lighter 
days of menstruation, these days (that is, the light days 
of menstrual flow) can be determined to be days of in- 
fertility on the same basis as the pre-Peak dry days. In- 
fertility, in this situation, is defined according to the pres- 
ence or absence of the mucus discharge. 

The second question that is usually asked is: 
Why do you have to count three days following the Peak 
day? Research has shown that the reasons for this re- 
volve around the fact that ovulation can occur up until 
the third day after the Peak. There has, however, never 
been an ovulation detected on the fourth day after the 
Peak. 


95 


96 


The Medical and Surgical Practice of NaProTECHNOLOGY 


Three Steps 


Step 1: Wipe the Opening of the Vagina 
Step 2: Observe the Tissue 


Step 3: Finger Test What is Observed 


CHECK ROUTINELY 


Slide 39: There are essentially three steps in checking 
for the biologic markers. The first step is to wipe the 
opening of the vagina with white toilet tissue. This step 
is extremely important since it is during the wiping pro- 
cess that a woman should identify the sensation of dry- 
ness or lubrication, which is vital to her successful use 
of the CREIGHTON MODEL. After she has made a de- 
termination on the sensation, then the second step is to 
observe the tissue for any mucus which may be present. 
If mucus is present, then she should finger test the mu- 
cus between the thumb and index finger to test for the 
stretchability of the mucus. While doing this, she should 
also observe for the color of the mucus. 

In addition, it is extremely important that a 
woman check for the mucus routinely, every time she 
goes to the bathroom. She should check both before 
and after she urinates and before and after a bowel move- 
ment. The whole process takes less than 30 seconds. 
However, successful use of the method depends upon 
accurate observations so you should adapt your lifestyle 
to include the few extra seconds that it takes to accu- 
rately monitor your fertility. 


C= COLOR 
C = CONSISTENCY 


C= CHANGE 


S = SENSATION 


Slide 40: In charting, you should chart on a daily basis 
what we call the “3 C'S” (with a capital S). The three 


C’S are consistency, color, change and sensation. The 
consistency of the mucus refers to its stretchability and 
quality. The color of the mucus discharge refers, for 
example, to the cloudy or the clear characteristics of 
the discharge. The change in the mucus discharge re- 
fers to the day-by-day change in the qualities or charac- 
teristics of the mucus discharge. The sensation refers to 
either the sensation of dryness or lubrication. 


AVOID GENITAL CONTACT FOR ONE CYCLE 
OR 


ONE MONTH WHICHEVER IS SHORTER 


SEXUAL CONTACT VS. GENITAL CONTACT 


Slide 41: When charting is begun we advise that all 
couples avoid genital contact for at least one cycle or 
one month, whichever is shorter. This instruction is im- 
portant to your rapid development of confidence in the 
use of the method. For the beginner, the seminal fluid 
discharge which occurs following intercourse may prove 
to be confusing. The seminal fluid may look very much 
like the characteristic mucus discharge. As a result, it is 
good to have the opportunity to observe the mucus dis- 
charge in its “pure state” without the confusion of the 
seminal fluid. Seminal fluid will prove to be of little 
difficulty at a later time to the woman who has a clear 
understanding of her mucus sign. 

In this slide, we also have the opportunity to 
help you to begin understanding the difference between 
sexual contact and genital contact. Genital contact can 
be simply defined as any contact of the genital organs. 
Sexual contact is to be specifically distinguished from 
genital contact. Sexual contact involves the total per- 
son. It is spiritual, physical, intellectual, creative and 
emotional. While all genital contact is to be avoided 
during the days of fertility if it is the intention to avoid 
pregnancy, sexual contact is never to be avoided. 


Slide 42: We will now show you some details that are 
involved in NaProTRACKING your fertility. In this slide, 
you see the front of the chart that we use here at our 
center. 


Slide 43: In this slide, you see the inside of our chart. In 


this chart, there is room for essentially six months of 


recording. Across the top of the chart you will see the 
numbers from | through 35. This allows for 35 days to 
be charted horizontally across the chart (point to the 
numbers along the top of the chart). Under each day, 
there are two compartments (point to the two compart- 
ments). The first compartment gives you room to place 
the appropriately colored stamp for the day and the sec- 
ond compartment, directly underneath it, provides room 
for you to write a description of what you have observed 
for that day. You should chart a stamp and description 
every day and the best time to chart is at the end of your 
day. You need only to chart the most fertile sign of the 
day and remember to always chart a stamp plus descrip- 
tion of that sign. 
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a BLEEDING 
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+ DESCRIPTION 


Slide 44: These are the different stamps that we use in 
NaProTRACKING the CREIGHTON MODEL. These 
stamps provide a universal language for the 
CREIGHTON MODEL and are used all over the world. 
The red stamp is used when bleeding is present. The 
plain green stamp is used when dryness is observed. 
The white, baby stamps are used when the mucus dis- 
charge is apparent. The baby is there, of course, to re- 
mind you of your fertility. The white, baby stamp with 
a “P” written on it is used for charting the Peak Day. 
Now, we do not furnish stamps that already have a little 
“P” on them. You must write your own “P” on the stamps 
on the day which you judge to be the Peak. During the 
three days following the Peak there may be white, baby 
stamps or green baby stamps. The green baby stamps 
are used if these days are dry and the white, baby stamps 
are used if non-Peak mucus (i.e. mucus that is no/ clear, 
stretchy or lubricative) is present. Again, you must pro- 
vide in your own handwriting the numbers |, 2 and 3. 
After the three days following the Peak day, the plain 
green stamps are again used to indicate the return to 
dryness. Remember, you always record the most fertile 
sign of the day and your charting at the end of the day 
includes stamps plus descriptions. 
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Slide 45: We would now like to explain to you a sample 
chart indicating the use of the stamps and the descrip- 
tions. In this chart, the cycle begins with five days of 
menstrual flow and these are charted with five plain red 
stamps to indicate bleeding (menstrual bleeding). Un- 
der the red stamps, there is a description which has a 
H,H,M.M and L. These letters indicate whether or not 
the menstrual flow was heavy (H), moderate (M) or light 
(L) in intensity. 


Slide 46: Following the five days of menstruation, there 
are four dry days that are charted with plain green stamps 
and the description of dry under each day. 


it 
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Slide 47: Following the pre-Peak dry days in this ex- 
ample, there is the beginning of the mucus discharge 
and the buildup of that discharge to the Peak Day. The 
discharge in this example begins as a sticky, cloudy dis- 
charge and progresses to become tacky, cloudy and then 
clear, stretchy and lubricative. Remember that the last 
day of any mucus which is clear, stretchy or lubricative 
is called the Peak Day. In this chart this is the day of the 
Peak (point to the Peak Day). The day of Peak is usu- 
ally not determined until one or two days after the last 
day of the Peak-type mucus. There is a dramatic change 
in the qualities or characteristics of the discharge fol- 
lowing the Peak Day. So, when the woman determines 
that she has observed her Peak, she then marks a *P” on 
the white, baby stamp for that day. You will notice that 
these days have been charted with white, baby stamps 
and the description of the mucus is written in daily dur- 
ing the course of the mucus cycle. 


mma | 
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Slide 48: In this example, we now have charted the three 
days following the Peak. On the first day after the Peak, 
there was a discharge which had sticky, cloudy charac- 
teristics to itand the next two days were dry. The change 
from the day of the Peak until the day after the Peak is a 
dramatic change, which a woman will easily learn to 


identify. It is this dramatic change following the Peak 
Day that will identify for the woman her Peak Day and 
the time to begin her count of three. 


Slide 49: Finally, the remainder of the cycle is com- 
pleted with plain green stamps indicating dryness. Again, 
you will notice that a stamp and description has been 
placed daily throughout the cycle. In essence, we have 
just taken you through one menstrual cycle in the way a 
woman could chart the CREIGHTON MODEL. In this 
cycle, the menstrual period and from the beginning of 
the mucus discharge until three full days past the Peak 
Day is considered fertile (point to these areas on the 
chart). As the beginner becomes more experienced in 
her observations, usually after three months of use, the 
light days at the end of menstruation will be identified 
as either fertile or infertile based upon the presence or 
absence of the mucus discharge (point to the light day 
of the menstrual flow in this cycle). This instruction is 
not for beginners, however. They should consider the 
menstrual period as fertile. 
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Slide 50: In this slide, we see the examples of three 
menstrual cycles charted. These could be three consecu- 
tive cycles from the same woman. The first cycle is iden- 
tical to the one that we have just shown you. The sec- 
ond cycle, however, is a short cycle. It is only 24 days 
in length. As you can see, there are no pre-Peak dry 
days and there is an overlap of the mucus present dur- 
ing the menstrual flow. The time of fertility in a short 
cycle like this is from the beginning of menstruation 
until three full days past the Peak and the time of infer- 
tility is from the fourth day past the Peak until the be- 
ginning of the next menstrual period. In the third cycle, 
the cycle length is longer at 33 days. In cycles such as 
this, there may be “patches” of mucus which occur on 
occasion before the beginning of the mucus buildup to 
the Peak Day (point to the mucus patches). These two 
patches of mucus would be considered individual days 
of fertility but, since the quality of the discharge on these 
days does not have Peak-type characteristics to it (they 
are not clear, stretchy or lubricative), there is no need 
to count three following them. If we were to look at a 
cycle like this third cycle in retrospect, these days (days 
8 and 9 and day 13) would probably not be fertile. How- 
ever, you must remember that the CREIGHTON MODEL 
is a prospective method identifying days of fertility and 
infertility as they occur. So on any day like this (point 
to day 9 and to day 13), we will not know really if we 
are at the beginning of the mucus buildup (point to day 
15). The quality and characteristics are the same. How- 
ever, the instructions of the CREIGHTON MODEL take 
these variations into account and the existence of such 
“patches” of mucus do not usually pose a problem. 

You will also notice on this chart that along 
the right hand side there are the numbers 14, 15 and 13. 
These numbers refer to the relatively stable length of 
the post-Peak phase of the cycle (point to the post-Peak 
phase of the cycle). The numbers along the left hand 
side (14, 9 and 20) are the relatively variable lengths of 
the pre-Peak phase of these cycles (point to the pre- 
Peak days of the cycle). Remember, it is the preovula- 
tory phase of the menstrual cycle which is the most vari- 
able, whereas, the postovulatory phase of the cycle is 
rather stable in length. 
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Slide 51: In this slide the daily estrogen and progester- 
one levels have been monitored. As ovulation ap- 
proaches, the estrogen rises and mucus is observed (the 
biologic valve is open). When the estrogen levels are 
low or the progesterone levels are increasing, there is 
no mucus flow and dry days are observed. These hor- 
mone changes — of which now thousands of cycles have 
been evaluated — show the correlations in the monitor- 
ing of the CREIGHTON MODEL System’s biologic 
markers and their correlation with the hormonal events 
of the fertility cycle. 


NAPROTRACKING THE PROCREATIVE CYCLE 
es So we es ae ea 


Slide 52: In this example, we show a woman who has 
long cycles. The first is 40 days in duration and the 
second is 42 days. The only major differences between 
these cycles and the other cycles that we have shown 
you are in the numbers of pre-Peak dry days. As you 


can see, with longer menstrual cycles, the number of 


the pre-Peak dry days increase rather remarkably. Also, 
in the second cycle, the descriptions are shown in the 
Vaginal Discharge Recording System. This system will 
be explained to you at follow-up. It makes charting 
easier and more accurate. 


Slide 53: In this slide, we show you an example of a 
chart from a woman who is breastfeeding. Breastfeeding 
serves to suppress ovulation and a woman may go on 
for a prolonged period of time without ovulation and 
without menstruation occurring. In this example, the 
green stamps all indicate times of infertility. The occa- 
sional occurrence of the “patches” of mucus are rather 
common in the breastfeeding situation. In this example 
(days 18, 19 and 20 of the second line of the chart) you 
will see three days of non-Peak-type mucus in a row. 
The instructions of the CREIGHTON MODEL indicate 
that when you see three days or more of this type of 
discharge you are advised to count three days of con- 
tinued fertility following the cessation of that type of 
mucus. In this example, you will notice that the woman 
has marked two Peak days (point to the “two” Peaks). 
This variable return of the Peak-type mucus prior to the 
onset of the first menstruation is not unusual in the 
breastfeeding woman. However, the instructions for the 
breastfeeding woman take these occurrences into ac- 
count, and these couples find very little difficulty in navi- 
gating the return of their fertility. 


Slide 54: Some women have a continuous discharge. 
The method can be effectively used in these situations. 
This slide shows how, with the use of yellow stamps, 
your instructor can help you identify the days of fertil- 
ity and infertility. The mucus associated with ovulation 
is very characteristic and different from other discharges. 
Incidentally, women using the CREIGHTON MODEL 
tend to identify abnormal discharges earlier and have 
them treated. 
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Slide 55: We must always keep in mind that the 
CREIGHTON MODEL is a method of both achieving as 
well as avoiding pregnancy. In this example, the 
CREIGHTON MODEL has been used successfully by a 
couple of normal fertility to achieve a pregnancy. This 
has been accomplished by having intercourse on the days 
of fertility as defined by the method (point to the acts of 
intercourse on days 16 and 18). It has been our experi- 
ence that when the time of fertility is used, the likeli- 
hood of pregnancy occurring is extremely high. 
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HORMONE STUDY - CONSECUTIVE OVULATORY CYCLES 


Slide 56: In this slide, we present three consecutive 
menstrual cycles in which the identification of the time 
of ovulation was determined by doing hormone stud- 
ies. In the first cycle, we should point out the act of 
intercourse that occurred on the | 2th day of the cycle at 
the end of the day. This act of intercourse occurred ap- 
proximately 36 hours prior to the time of ovulation and 
there was no evidence that pregnancy occurred. You 
will notice that on day 13 of the cycle Peak-type mucus 
was present. Many people ask what happens if'a couple 
has intercourse ona dry day which is then followed the 
next day by the appearance of the Peak-type mucus. It 
has been our experience that these days are highly reli- 
able indicators of infertility. 

The next cycle is a relatively normal cycle with 
the normal type of mucus discharge present. 

The third cycle, the woman observed dryness 
throughout the entire cycle as indicated by the presence 
of the plain green stamps and the descriptions of dry 
throughout the cycle. This couple had intercourse on 
the 14th and the 16th day of the cycle and, by hormonal 
evaluation, ovulation was estimated to have occurred 
on day 15 of the cycle. In spite of intercourse occurring 
very closely to the time of ovulation, pregnancy did not 
occur. This type of dry cycle is very unusual in the nor- 
mally fertile woman. However, it is a quite common 
occurrence in couples who have had difficulty achiev- 
ing pregnancy. The absence of the mucus discharge in 
these cases is related to the cause of the infertility prob- 
lem. This cycle is an example of what we would call an 
infertile ovulation. Ovulation occurred during this cycle, 
but the cycle was still an infertile one. As an addendum, 
this particular woman did not have an infertility prob- 
lem. Three cycles after completing her involvement in 
this study, she had a cycle that looked like her second 
cycle in this slide, and they used the method success- 
fully to achieve pregnancy. 


102 


The Medical and Surgical Practice of NaProTECHNOLOGY 


Tail-end Brown Bleeding 
Length of the Cycle 
Length of the 
Post-Peak Phase 

® And Many Others 
@ Fora Lifetime of Procreative and Gynecologic Health 


Limited Mucus Cycles 
Dry Cycles 


Premenstrual Spotting 


Slide 57: NaProTRACKING the menstrual cycle is 
something that should be done over the life time of your 
procreative and gynecologic health. While we cannot 
go into all of the details that the system can do to help 
you understand various health problems. we can say 
that such observations as limited mucus cycles, dry 
cycles, premenstrual spotting, tail-end brown bleeding, 
the length of the cycle, the length of the post-Peak phase 
and many, many others are all clinically very relevant. 


NAPROTRACKING*FOR A WOMAN'S 
GRERGAGGHRANEL SOTOAAEEOOREE 


Slide 58: This slide demonstrates how valuable this 


system is in reproductive and gynecologic health main- 
tenance showing several different examples. In the first 
cycle, the very limited mucus cycle is often seen in in- 
fertility. The second cycle shows a short post-Peak phase 
(5 days) and is associated with a very high risk of mis- 
carriage. In the third cycle, the premenstrual spotting is 
associated with very low progesterone levels. And in 
the fourth cycle, abnormal bleeding is observed. This 
can be associated with hormone problems or even can- 
cer. This information, which is easy to collect and moni- 
tor, can only be obtained through using the CREIGHTON 
MODEL System. It is an incredible system for self-moni- 
toring a woman’s reproductive and gynecologic health. 


THE CERVICAL FLUID: 


Begins as a sticky or tacky, cloudy mucus 


Progresses to clear, stretchy OR Lubricative 


THE PEAK DAY: 

The LAST DAY of Clear, Stretchy OR Lubricative Mucus 
AFTER THE PEAK: 

A DRAMATIC CHANGE 

Sticky or Tacky, Cloudy Again, or Dry 


Slide 59: And now fora short review. The cervical fluid 
generally begins as a sticky or tacky, cloudy mucus and 
progresses to become clear, stretchy or lubricative. The 
Peak Day is the last day of clear, stretchy or lubricative 
mucus. After the Peak Day, there is a dramatic change. 
The mucus reverts back to a sticky or tacky, cloudy 
mucus again or the woman will experience dryness. 


FERTILE 
Days of the Menstrual Flow 


The Mucus Days through 3 Full Days Past Peak 


INFERTILE 


The Dry Days Following the Menstrual Flow 
From the 4th Day Post-Peak until the Next Menses 


Slide 60: The days of fertility include the days of the 
menstrual flow and the mucus days until three full days 
past the Peak. The days of infertility are the dry days 
following the menstrual flow and from the fourth day 
past Peak until the beginning of the next menstrual pe- 
riod. 


THE CREIGHTON MODEL SYSTEM 
MAY BE USED IN TWO WAYS: 


To ACHIEVE Pregnancy 


To AVOID Pregnancy 


Slide 61: Always keep in mind that the CREIGHTON 
MODEL can be used in two ways. It can be used to 
achieve pregnancy as well as to avoid pregnancy. In- 
deed, it is a true method of family planning, not a method 


of contraception. 


THE EFFECTIVENESS OF THE CREIGHTON MODEL 
TO AVOID PREGNANCY 
IN COUPLES OF NORMAL FERTILITY 


Number of Couples Enrolied...... 
Number of Couple Months of Use..... 


Slide 62: The first effectiveness study of the 
CREIGHTON MODEL System was completed in 1980. 
In 1999, the Journal of Reproductive Medicine pub- 


lished the results of five different studies. This study 


involved 1,876 couples over 17,130 couple months of 


use. The method effectiveness to avoid pregnancy was 
99.5 percent and the use-effectiveness to avoid preg- 
nancy was 96.8 percent. These effectiveness measures 
are as good as oral contraceptives and better than any 


other drug or device on the market 
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THE EFFECTIVENESS OF THE CREIGHTON MODEL 
TO ACHIEVE PREGNANCY 
IN COUPLES OF 
NORMAL FERTILITY 


Couples of Normal Fertility 
Cycle by Cycle Effectiveness’ 


Slide 63: Since the system is not a contraceptive, it is 
also used by couples of normal fertility to achieve a 
pregnancy. This slide shows that, on an individual cycle- 
by-cycle basis, when the days of fertility are selected 
for use, the pregnancy rate is 76 percent in the first cycle, 
90 percent by the third cycle and 98 percent by the sixth 
cycle. If one looks at a population of 100 users who 
come into the system to avoid pregnancy, 21 users (21 
percent) will select days of fertility to use at some point 
during the first year and successfully achieve a preg- 


nancy (see page 64 for further discussion). 


THE EFFECTIVENESS OF THE CREIGHTON MODEL 
TO ACHIEVE PREGNANCY 
IN COUPLES 
WITH INFERTILITY 


WITH USE OF CrMS ONLY ...... eovececoeees sseeee 20.0 - 40.0%" 


WITH CrMS AND MEDICAL TREATMENT... UP TO 80.0%? 


Slide 64: The system adds a completely new dimen- 
sion to the successful achievement of pregnancy in 
couples with infertility and other reproductive problems. 
With the use of the CrMS only, success rates between 
20 and 40 percent can be expected. With a cooperative 
medical approach to treatment, success rates of up to 
80 percent have been observed (the actual success rate 


will vary, of course, with different medical conditions). 
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WHEN USING THE METHOD TO 
AVOID PREGNANCY 


Using Days of Fertility ABANDONS 
the Method as a Means of AVOIDING Pregnancy 


and 


ADOPTS the Method as aMeans 
of ACHIEVING Pregnancy 


Slide 65: It is important to point out to those of you 
who wish to use the system to avoid pregnancy that us- 


ing days of fertility abandons the system as a means of 


avoiding pregnancy and adopts it as a means of achiev- 
ing pregnancy. 


THERE ARE NO “TAKING CHANCES” WITH 
THE CREIGHTON MODEL 


YOU WILL KNOW WHEN YOU ARE FERTILE OR 
INFERTILE ON ANY GIVEN DAY 


Slide 66: That is to say: there are no “taking chances” 
with the CREIGHTON MODEL. You will know when 
you are fertile and when you are not fertile on any given 
day. The CREIGHTON MODEL has made the concept 
of “taking a chance” old and archaic. 


YOUR TIME, ENERGY AND PATIENCE 


AN INVESTMENT IN THE 
FUTURE 


Slide 67: This brings this (evening’s, afternoon’s or 
morning’s) presentation nearly to a close. You will find 
that it will require some time, energy and patience to 
learn the CREIGHTON MODEL. However, we must 
point out that this will be an investment in your future. 


FOLLOW UP SESSIONS 
ARE VERY IMPORTANT TO YOU 


¢ So that the System can be “Tailor Made” 
to You and Your Situation 


Slide 68: And the follow-up sessions are very impor- 
tant to you so the system can be “tailor made” to you 
and your situation and so that you may quickly gain 
confidence in the system. There are five follow-up ses- 
sions in the first three months and three more over the 
next nine months. 


SUCCESS DEPENDS UPON: 


Accurate OBSERVATIONS 
Accurate CHARTING 
Following the INSTRUCTIONS 


Slide 69: If you wish to be successful in the use of the 
system, you must make accurate observations, accurately 


chart those observations and follow the instructions of 


the system depending upon your intentions to either 
achieve or avoid pregnancy. In addition, your mutual 
motivation and loving cooperation are also essential in 


its successful use. 


THE WOMAN OBSERVES 
THE MAN SUPPORTS 


THE COUPLE USES 


Slide 70: In the CREIGHTON MODEL System, the 
woman makes the observations, the man supports her. 
but the couple uses it. 
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THE CREIGHTON MODEL SYSTEM 
TEACHES YOU: 


@ ToAppreciate Your Fertility and the CHILDREN 
that may Result from its Use (“Every Chiid...A Loved Child") 


Slide 71: The CREIGHTON MODEL System will teach 
you to appreciate your fertility and the children that may 
result from its use. It is a system that challenges that 
every child is not just wanted, but loved. 

It is also a system which asks women to be 
active participants in the monitoring and maintaining 


of their procreative and gynecologic health. 


CREIGHTON 
M*eO*DeEeLl 


FertilityCare™ 


System 


AN AUTHENTIC LANGUAGE 
OF A WOMAN'S 


Creighton Model 
HEALTH AND FERTILITY™ 


NaProEDUCATION Technology 


Slide 72: Thank you very much for your attention. 
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Discussion on Slide 63: 

The statistic of 21.0 percent is often difficult for new users 
and new teachers to understand. Technically, it represents the 
“use effectiveness to achieve pregnancy” or the achieving- 
related pregnancy rate.' This statistic applies on/y to a popu- 
lation of users and not specifically to the individual user. 
Therefore, it is a demographic statistic. It is also a statistic 
that applies only to couples of normal fertility and not couples 
with infertility. 


The statistic applies to a group of 100 users of normal fertil- 
ity who come into the CrMS with the intention to avoid preg- 
nancy. While most will continue to avoid pregnancy during 
the first year of use, a small percentage of them will begin to 
select days of fertility (knowingly and consciously) and will 
subsequently be successful at achieving pregnancy. These 
couples are successful users of the system as a system to 
achieve pregnancy and are measured as such with this statis- 


tic. In the use-effectiveness study of the CrMS which involved 
17,130 couple months of use with 1876 couples, 21.0 of 100.0 
couples who joined the program with the intention to avoid 
pregnancy became achievers within the first year of use and 
were successful at achieving pregnancy (see Chapter 27, use- 
effectiveness). 


Boiled down to an everyday statistic, this can be stated (ap- 
proximately) that “one out of every five couples who enter 
the program to avoid pregnancy will become achievers and 
will be successful at achieving pregnancy within the first year 
of use.” Of course, because all of the decision making is in 
the hands of the couples who use the system, the system can 
be used to both avoid as well as to achieve pregnancy. It is 
not possible to predict which couples will be represented in 
the “one-in-five” when they begin using the system. 
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Basic Charting and Chart Reading 


harting correctly the signs of fertility is very im- 

portant to the successful use of the CrMS. In addi- 
tion, it is of great assistance to the user in developing 
confidence. The chart is also the outstanding health 
record which documents in a prospective fashion the 
important biomarkers that are the foundation of 
NaProTECHNOLOGY. This chapter outlines the basic 
principles of good charting and chart reading. 


Definitions 


The following definitions are important during this dis- 
cussion. 


1. Peak-type Mucus = Any mucus discharge that is 
clear, stretchy, or lubricative. Any one of these 
three characteristics, alone or in any combination 
results in the mucus discharge being defined as 
Peak-type mucus. 


2. Non-Peak-type Mucus = Any mucus discharge that 


is not clear, stretchy, or lubricative. Al/ three of 


these characteristics must be absent in order to es- 
tablish the identity of non-Peak-type mucus. 


3. The Peak Day = The /ast day of any mucus dis- 
charge that is clear, stretchy, or lubricative. 


AN AUTHENTIC LANGUAGE OF A WOMAN'S 
HEALTH AND FERTILITY 


PPM 


Creighton Mode! 
MaPof DUC ATION Teaninctuagy 


Figure 7-1: Front of chart 
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Front of the Chart 


The front of the CrMS chart identifies the name of 
the system being taught and contains the important 
words fertility appreciation, FertilityCare™, and 
NaProTECHNOLOGY. In addition, the family logo of 
the CrMS is present. (Figure 7-1) 


Back of the Chart 


The back of the chart is shown in Figure 7-2. There is 
room for the name of the client couple (and it is sug- 
gested that both the man and woman’s name appear since 
it is their chart). In addition, there is a place for the 
client’s identification number, the number of the chart 
(first, second, etc.), the teacher code (TC), and the cen- 
ter code (CC). The name of the instructor is put into the 
appropriate place and, if necessary, the telephone num- 
ber of the instructor (this is optional depending upon 
the needs of the client). The back of the chart also con- 
tains a place for writing dates and times for each of the 
follow-up appointments. 


In addition to the above items, a number of very impor- 
tant bookkeeping items are placed on the back of the 
chart. First of all, there is a section entitled Definitions. 
This section makes readily accessible the definitions of 
the terms Peak-type mucus, non-Peak-type mucus, and 
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VAGBIAL DISCHARGE RECORDING SYSTEM — 
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Figure 7-2: Back of chart 


the Peak Day. Secondly, the vaginal discharge record- 
ing system is also on the back of the chart. This is for 
ready reference to assist the user in charting. Finally, an 
instructions list is provided. Here the teacher documents 
the reproductive category specific instructions that have 
been given to the client couple. 


Inside of the Chart 


On the inside of the chart (Figure 7-3), there are num- 
bers across the top from | through 35. This tells the day 
of the menstrual cycle. For each day, there is a box pro- 
vided for the placement of the proper stamp and an- 
other box provided for writing the proper description. 
In addition, there is a place provided to write in the 
date. The user should chart each new menstrual cycle 
beginning at the left margin of the chart and continuing 
it horizontally. There is room for six months of chart- 
ing. The following are considered the basic principles 
of good charting: 


1. The client begins charting immediately after re- 
ceiving the initial instruction. 


Nv 


During the first month of charting or during the 
first complete cycle (which ever is shorther), the 
client should avoid genital contact so that the 
mucus can be seen in its natural state without 
being influenced by the presence of seminal fluid. 


3. The client should chart the proper stamp and de- 
scription at the end of each day during the cycle 


including the days of menstruation. 


4. The client should chart the most fertile sign of 


the day. 
5. The client should chart the 3 C’S of the mucus 
daily. 
3C’S 
C =Consistency 
C =Color 
C =Change* 


S = Sensation 


*The change is the day-by-day change in the consis- 
tency. color and sensation. Watching for obvious day- 
by-day changes is important in understanding the na- 
ture of the mucus. 


USE THESE SIGNS; P= PEAK © 1,.2.3= FERTILE DAYS FOLLOWING PEAK «© |» INTERCOURSE 


Figure 7-3: Inside of chart 


Stamps 


Stamps have been developed for use with the CrMS (Fig- 
ure 7-4), These stamps are used throughout the world: 


STAMPS 


Plain Red Stamps = For days of bleeding 
Plain Green Stamps = For infertile dry days 
_ White, Baby Stamps = For mucus days 
Green, Baby Stamps = For dry days that are fer- 
tile (within the count of 3) 


In addition to the above stamps, vel/ow stamps are also 
at times used with the CrMS (Figure 7-5). In this teach- 
ing system, yellow stamps are only used upon specific 
indication and then only with the advice of the teacher. 
Therefore, a new client coming into a teaching program 


is not given yellow stamps in the introductory packet of 


stamps. A discussion of the use of yellow stamps is pre- 


sented later (Chapter 8) and is the subject of 


extensivediscussion in Book Two of the CrMS training 
manual on Advanced Teaching Skills. 
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BSE = BREAST SELF-EXAM 


STAMPS 
a BLEEDING 
a DRYNESS 


) Mucus 


i? 


* PEAK 


a 8 COUNT THREE 


DRYNESS 


+ DESCRIPTION 


Figure 7-4: Basic stamps used in charting the CREIGHTON 
MODEL System. The “P” and “1,2,3" are written on the chart 
by the client couple. 


YELLOW STAMPS 
USED ONLY UPON INDICATION 
AND WITH TEACHER’S ASSISTANCE 
Figure 7-5: Yellow stamps are used only for special situations, 


and then only with the assistance of the teacher. Complete 
discussion of their use is in Book II. 
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Descriptions 


For each day of charting, a description is written in the 
description box. A standardized means for recording 
these has been developed and is discussed later in this 
chapter (see Vaginal Discharge Recording System). In 
addition, the following signs are placed on the chart at 
appropriate times: 


P = Placed on a white, baby 
stamp on the Peak Day 
1, 2, 3 = Place on the three stamps 
following the Peak Day 
| = An act of intercourse 


The descriptions are extremely important. The user or 
users should record the most fertile sign of the day in 
the box provided. The CrMS story is told in the day-by- 
day descriptions of the mucus patterns. 


A Charting Example 
In Figure 7-6 through 7-10, one complete menstrual 


cycle is charted as it progresses. The first chart of this 
sequence is in Figure 7-6. In this case, five red stamps 


have been placed for the designation of the five days of 


menstruation. The symbol “H” means heavy menstrual 
flow, “M” means moderate menstrual flow, and “L” 
means light menstrual flow. On the day of light men- 
strual flow, the woman has also recorded dry. With ex- 
perience, most women, if not all, can identify the pres- 
ence or absence of mucus on the light and very light 
days at the end of the menstrual 


stretchy and lubricative. For each day, a written descrip- 
tion is placed in the description box. In addition, each 
of these days takes on a white stamp with a baby im- 
print on it. That last day of the mucus discharge that is 
clear, stretchy, or lubricative is called the Peak Day 
and a “P” is placed on that stamp. Of course, this can- 
not be placed until at least the day after the Peak. When 
the change in the mucus occurs following the Peak Day, 
then a “P” can be placed on the chart for the Peak Day. 
In this case, on the day after the Peak, the mucus has 
changed to a sticky, cloudy type of discharge. Non-Peak- 
type mucus days that follow the Peak Day in the count 
of three take a white, baby stamp. 


In Figure 7-9, two additional days have been added to 
the previous chart. These next two days are dry days 
and take on a green baby stamp. In addition, the num- 
bers |, 2 and 3 have been placed on the stamps for these 
three days indicating the three additional days of fertil- 
ity following the Peak Day. 


In the final chart of this sequence, Figure 7-10, the 28- 
day cycle is completed. The remainder of the cycle is 
dry, and this is recorded in the description box. In addi- 
tion, the woman has placed a plain green stamp in the 
stamp box for each of the days. 


The charting is done daily, and it should be done at the 
end of each day. The chart should be kept in a conve- 
nient and readily accessible location. 
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In Figure 7-7, the couple has 
now recorded the next four 
days of dryness. The written 


description dry is placed in 
each box and, for these infer- 
tile dry days occurring pre- 


Peak, a plain green stamp is 
placed in position. The woman 
has not recorded all of these 
four days at one time. She has 
recorded each of these days at 


the end of the particular day. In 
Figure 7-8, the woman is now 
recording the observation of the 


Shas a | 


mucus discharge. It begins as a 
sticky, cloudy discharge and 
progresses to become clear, 


NaPROTRACKING THE PROCREATIVE CYCLE ly 
SERED RMS SSeS Ss 


Figure 7-6: First five days of charting showing the use of red stamps for charting the 
menstrual flow. 
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SPE Pepe Perper = =r y= ml )=[s] Figure 7-7: The next four days are 


charted with plain green stamps. The 
days are pre-Peak dry days. 


Figure 7-8: With the beginning of the 
mucus, white baby stamps are used. 
The Peak is marked with a “P.” The 
day following the Peak is a dramatic 
change and is a day “1” in the three- 
day count. 
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Figure 7-9; Day 2 and 3 after the 
Peak are dry days. They are charted 
with green baby stamps and “2” and 
“3” are written on them to complete 
the three-day count. 
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Figure 7-10: The cycle is now 
complete. The remaining days fim 
of this cycle are dry and 
charted with plain green 
stamps. In this example, the 
length of the cycle is 28 days 
in duration. The length of the 
menstrual flow is five days and 
the mucus cycle is five days 
as well. The length of the pre- 
Peak pase of the cycle is 14 
days and the post-Peak phase 
14 days. Each of these 
documents certain of the 
biomarkers that are present. 
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Vaginal Discharge Recording System™ (VDRS) 


The descriptions are the most important part of chart- 
ing. They must accurately reflect the observations that 
the woman makes so that a true picture of the mucus 
patterns can evolve. The vaginal discharge recording 
system (VDRS) has been developed so that charting can 
be done more easily and its accuracy improved. Every 
client is encouraged to use the vaginal discharge record- 
ing system from the very first follow-up. The language 
of the body that is incorporated in the VDRS is based 
upon the research that was conducted on the vulvar 
mucus observations and is incorporated in the Picture 
Dictionary which was previously presented in Chapter 
5. Experience has shown that it is very easy to learn and 
use and, with its ready accessibility on the back of the 
chart, the client always has it for quick reference. 


The recording system is outlined in Figure 7-11. While 
this recording system uses numbers, it should nor be 
called a scoring system. In effect, any form of symbol- 
ism could be used in the same fashion, but a system of 
numbers and letters was chosen for this particular sys- 
tem. While there is a general tendency for the higher 
numbers to be associated with higher fertility, this should 
not be used in that way. The series of numbers and let- 
ters are simply a means of recording accurately the ob- 
servations that the woman is making. When one becomes 
familiar with the recording system, it also makes chart 
reading much easier. 


During the menstrual flow, the symbols H = heavy, M = 
moderate, L = light, VL = very light (or spotting), and 


B = brown (or black) are used. During the light and 
very light days of the menstrual flow, an observation of 
the mucus should a/ways be recorded. 


The numbers 0, 2, 2W, and 4 all relate to observations 
that have the same significance as dry observations. In 
these cases, when the client wonders which would be 
the “most fertile sign of the day,” she records the higher 
number. This is merely a convention for recording pur- 
poses and for accuracy of recording. All four of these 
recordings are thought of as dry observations relative 
to stamp placement and the use of the instructions for 
the system. 


When the numbers 6, 8, and 10 are used, a letter from 
the right hand column must a/ways be used. Either a 
color or a consistency or both must be present when the 
mucus is stretchable. 


The special categories of Peak-type mucus are recorded 
as 1ODL (damp with lubrication), 1OSL (shiny with lu- 
brication), and 1OWL (wet with lubrication). Since lu- 
brication is present in all of these observations, the 
mucus is therefore of the Peak-type and would be of a 
high degree of fertility, the number 10 has been used in 
combination with the letters. The number 10 in this case 
does not mean stretchy. \t is simply a means of record- 
ing these special categories of Peak-type mucus. 


In addition to the above recordings, it is also important 
to record how often the most fertile sign of the day is 
observed. This is done by using X1 = seen only once 
that day, X2 = seen twice that day, X3 = seen three times 


Chapter 7: Basic Charting and Chart Reading 


Vaginal Discharge Recording System™ 


(VDRS) 
H = Heavy Flow 0= Dry 
M = Moderate Flow = Damp without Lubrication 
L= Light Flow 2W = Wet without Lubrication 


VL= Very Light Flow (spotting) Shiny without Lubrication 


B = Brown (or black) Bleeding 


Always record the presence or ab- 

sence of mucus during the light and 
: : 10DL = 

very light days of the menstrual 

flow. 10SL = Shiny with Lubrication 


10WL = Wet with Lubrication 


Damp with Lubrication 


In addition, record how often during the day that you see the most fertile sign of the day in the following fashion: 


X1 = Seen only once that day 
X2 = Seen twice that day 

X3 = Seen three times that day 
AD = Seen All Day 


Figure 7-11: The vaginal discharge recording system (VDRS) 


that day, and AD = seen all day. The latter designation | Examples of the Recording System in Use 
means that the mucus has been observed four or more 
times during the day. Once it has been observed four —_1._ Dry—observed all day = 0 AD 


times, the woman no longer needs to keep a count of —§ 2. Damp without lubrication—observed all day 
the number of times she has observed that most fertile =2AD 

sign. It automatically becomes an all-day (AD) obser- 3. Stretchy, clear, lubricative—observed all day 
vation. =10KLAD 


4. Sticky, cloudy—observed once = 6C X1 
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Figure 7-12: In cycle A, the descriptions are written out. In cycle B, the same descriptions are recorded using the vaginal discharge 
recording system. 
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5. Tacky, gummy, yellow—observed twice 
= 8GY X2 
6. Sticky, pasty, white—observed twice = 6PC X2 


In Figure 7-12, the use of the vaginal discharge re- 
cording system is shown. In cycle A, a 27-day cycle is 
presented with the mucus discharge beginning as sticky, 
pasty and cloudy. It then progresses to tacky and cloudy; 
stretchy, cloudy and lubricative; and then stretchy, clear 
and lubricative. The abrupt change after the Peak Day 
is to tacky, cloudy and then shiny without lubrication. 
Cycle A contains the written descriptions while cycle B 
contains the conversion of the same cycle to the vagi- 
nal discharge recording system (VDRS). 


Basic Chart Reading 

— 
In teaching the CrMS, the chart becomes the hub of the 
system-related communication between the teacher, the 
user and the health care provider. It is through careful 
evaluation of the chart that errors related to charting, 
knowledge, and application of the instructions, and even 
observations will often come to light. Reading a 
CREIGHTON MODEL chart is one of the most impor- 
tant basic teaching skills that teachers develop and in- 
ternalize. Such skills are developed when the teacher 
adheres to certain basic principles of chart reading and 
has a firm grasp of the concepts of the system, It is 
through a careful reading of the user’s chart at the time 
of follow-up that teachers identify errors in the user’s 
application of the system. With the identification of such 
errors, specific recommendations can be made to man- 
age and correct them. 


Principles of Chart Reading for Teachers 


The following could be considered the general prin- 
ciples of reading a CrMS chart for CrMS teachers: 


1. Take a general look at the chart. 

It is important to begin chart reading by taking an 
overall, general look at the chart, looking for gross 
accuracies and inaccuracies and also any informa- 
tion which might be helpful to the teacher in re- 
gard to the user’s application of the system. Ex- 
amples of what might be found upon a general 
observance of the chart would be the following: 


A. The teacher may find large gaps in charting 
either in the descriptions, the dates or the place- 
ment of the stamps. 


B. Large amounts of writing squeezed into the 
small description box may indicate user’s anxi- 
ety. 


C. Extraneous notes written on the chart may give 
the teacher insights into various aspects of the 
user’s behavior. For example, we observed a 
chart obtained from a young woman that had 
the words “who cares” written underneath a 
series of post-Peak green stamps. This gave 
an insight into the couple’s attitude toward the 
use of the system. 


2. Read each description day by day. 

It is very important that the chart be read on a 
day-by-day basis. It is very easy to miss the chart- 
ing errors if a casual or disorganized approach to 
the chart is taken. A teacher cannot short-circuit 
this process. There are no short cuts. In order to 
know what the chart says, each description needs 
to be read, usually silently, so an understanding of 
the chart and its patterns can be obtained. 


3. Read the proper placement of stamps day by day. 
When reading each description day by day, it is 
equally important to note the placement of the 
stamps at that time, checking that they have been 
correctly placed. For the new teacher, this process 
of reading the chart day by day is slow. However, 
as the teacher gains more experience, he or she 
will find that it is an easy task and one which can 
be done quickly. To develop the skills necessary 
to accurately read a chart quickly and easily, the 
new teachers in the CrMS must go through the pro- 
cess of reading chart after chart on a day-by-day 
basis. 


4. Develop a consistent pattern which is concise but 
complete. 

Each teacher will approach a chart in a somewhat 
different fashion. However, the general principles 
still apply. What is most important is that each 
teacher develop a consistent pattern which is simi- 
lar for each chart that they read. If the pattern is 
consistent and becomes habitual, then important 
items will not be forgotten or missed and the chart 
reading will be complete. 


Specific Items in Chart Reading 
After having taken a general look at the chart and hav- 


ing read the chart on a day-by-day basis, the teacher 
moves toward the evaluation of certain specific items 


that are important in chart reading and chart interpreta- 
tion. The following list coincides with Section 8 of the 
follow-up form. 


B. Has the Peak Day been correctly identified? 

C. Have all the stamps been correctly charted? 

D. Has the recording system been charted correctly? 

E. Is the charting done at the end of the day? 

F. Is the most fertile sign of the day being charted? 

G. Is the menstrual flow being properly charted (H, M, 
L, VL, B)? 


H. Is brown/black bleeding being charted? 

I. Is bleeding other than the period being charted? 

J. Is dry/mucus on L, VL, and B days being charted? 

K. Are all acts of intercourse being charted (1)? 

L. Is the discharge after intercourse being charted on 
its merits? 


Working Examples 


In Figures 7-13 and 7-14, two charts are provided that 
have been designed to assist the new teacher in devel- 
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reading begins in the upper left corner progressing in 
diagonals for the remainder of the chart. Figure 7-14 is 
an example of a breast-feeding chart that begins in the 
upper left corner and progresses in a spiral fashion to 
the right, down the bottom of the chart and around, even- 
tually ending in the center. 


After now having read the charts in these figures, the 
following comments are provided for each of the three 
charts: 


Figure 7-13: This is a 29-day cycle in which the length 
of the menstrual flow is six days and the length of the 
mucus cycle is five days. There are four pre-Peak dry 
days and two additional dry days on the light and very 
light days of menstruation. There is an abrupt change in 
the mucus pattern following the Peak Day. The length 
of the post-Peak phase is 14 days. The student should 
have read through this chart on a day-by-day basis and 
been able to make these observations. 


Figure 7-14: This is a breast-feeding chart that shows 
the time when the mother began weaning her child. There 
are several days of Peak-type mucus present indicating 
a variable return of Peak-type mucus. The length of the 
post-Peak phase is 13 days and there is evidence of pre- 


oping the skills of basic chart reading. Figure 7-13 re- | menstrual mucus. 


veals a normal 29-day menstrual cycle and the chart 
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Figure 7-13: A normal 29-day cycle designed as a chart reading exercise. Begin chart reading, day by day, in the upper left-hand 

corner and read the chart in a diagonal fashion. 
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Figure 7-14: A breast-feeding chart designed as a chart reading exercise. Begin reading, day by day, in the upper left-hand 
corner and move right — in a spiral fashion — until the chart ends in the center. 


Principles of Chart Reading for the 
Medical Consultant 


The techniques used by a CREIGHTON MODEL medi- 
cal consultant to read a CrMS chart are somewhat dif- 
ferent than those of the teacher. The teacher’s role is to 
see that the user understands charting and can do it ac- 
curately. The health care provider looks more globally 
at the chart so that it can be viewed from the medical or 
NaProTECHNOLOGY perspective. 


In doing this, the medical consultant must: 


¢ Learn to rust the recordings and the teacher cli- 
ent role in making the chart. 


¢ Read the chart “globally” not “day by day” al- 
though the message of the chart is still in the 
daily descriptions. 


* Learn to Jook for patterns that are exhibited in 
the chart. 


¢ And look for those that meet specific criteria 
In looking “globally” at the CrMS chart, the medical 
consultant should assess: 


* The cycle length and regularity. 


¢ The length of the pre- and post-Peak phase. 


¢ The occurrence of the Peak Day (within the 
cycle). 


* The intensity and length of the mucus flow. 


¢ The presence of a continuous discharge and its 
characteristics. 


¢ And the presence of abnormal or irregular bleed- 
ing. 


As one reads further into this textbook, one will be- 
come more familiar with a whole host of various 
biomarkers that will be an indication of or target one’s 
medical evaluation to a variety of different pathologic 
or pathophysiologic processes. These will become easier 
to identify as the medical consultant learns more and 
develops confidence. But looking globally at the CrMS 
chart and evaluating it in an organized fashion will al- 
low for these situations to become very obvious. 


Basic Chart Correcting 
After the chart has been completely read and reviewed 


with the client, the teacher will then be involved in mak- 
ing chart corrections. This is an important function of 


the follow-up teaching process and it is through this 
process that the new user learns how to keep the CrMS 
chart. The following principles apply to making chart 
corrections. 


1. A red pen or pencil is always used. 


to 


If stamps require changing, the corrections are placed 
at an angle. 


3. Corrections are made together with the client and 
the teacher. 


A red pencil is used during chart correcting so that all 
corrections made at the time of the follow-up are easily 
identified. The same holds for placing the stamps at an 
angle. When stamps appear on a chart at an angle, it 
means that those were corrections which were applied 
at the time of follow-up. 


In Figure 7-15, an example of chart correcting is pro- 
vided. Cycle A is a 27-day cycle, which is an example 
ofa client’s chart early in learning. There are a number 
of errors in this chart and the student, by covering over 
cycle B, should attempt to read the chart and identify 
the errors and the corrections that may be made. Cycle 
B is the same cycle but now the chart corrections have 
been applied. 


The following is an outline of the errors found in cycle 
A and corrected in cycle B: 


1. There is no recording of mucus on the light and 
very light days of the menstrual flow. The client 
should be first asked if mucus was observed on 
those days. If the answer is yes, then a question 
should be asked regarding whether or not the 
client can recollect the observations. If that can 
be done, then those observations are written in 


6. 
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the box as in cycle B. If no recollection can be 
made, a red “?” is placed. 


On day 6 and 7 of the cycle A, the number of 


times that shiny without lubrication was observed 
is not recorded. The user is asked whether or not 
she remembers how many times the observation 
was observed. If she can recall, then that is re- 
corded as a correction. 


On day 8, the observation of PC X1 (pasty, 
cloudy seen once) is recorded in the description 
box but with a green stamp. The pasty, cloudy 
discharge requires a white, baby stamp. This cor- 
rection is then applied on cycle B by placing the 
stamp at an angle. 


On day || and 12, two observations appear in 
the written description box. Clearly, the user has 
not recorded “the most fertile sign.” Since 1OCL 
(stretchy, cloudy, lubricative) would be consid- 
ered more fertile than 8C/K (tacky, cloudy/clear) 
or 8C (tacky, cloudy), a red line is drawn through 
the observations of lower fertility. 


In addition, on day 12, the number of times that 
the most fertile sign was observed is not re- 
corded. The client is asked whether or not she 


can recall how many times she observed it. If 


she can, then that number is recorded. If she can- 
not, then a question mark is recorded in the fash- 
ion of “*X?”. 


On day 14, the number of times is also not re- 
corded. The teacher uses the same process for 
days 6, 7, and 12. 


On day 15, the observation 8L (tacky, lubrica- 
tive) is an incomplete one. Whenever the mucus 
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Figure 7-15: An example of applying chart corrections. Cycle A is a client's first cycle of charting. Cycle B illustrates the 


corrections and the manner in which they were made at follow-up. 
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can be stretched. a color should be observed and 
recorded. The teacher would ask the client 
whether or not she recalls what the color of the 
mucus was. If she does recall, then that color is 
recorded. In this case, the 8L is crossed out and 
8CL added because she could recall that the color 
was cloudy (tacky, cloudy, lubricative). On day 
16, the same applies. The observation 8G (tacky, 
gummy) Is incomplete. It requires a color. Since 
she can recall that the color was cloudy, the 8G 
is crossed out and 8CG is replaced (tacky, cloudy, 
gummy). 


. As this process draws to a completion, it also 
becomes obvious that, with lubrication still 
present on day 15, the client has inaccurately 
identified the Peak Day. Therefore, the Peak Day 
marked on day 14 is crossed out and a new Peak 
Day is marked on day 15 in red pencil. 


. Incycle A, green baby stamps have been placed 
for days | and 2 after the identified Peak. Since 
these days are days in which mucus is still 
present, the white, baby stamps should be used. 
In cycle B, those have been placed at an angle 
showing the correction. 


10. Since the Peak Day was misidentified by one 
day, a green baby stamp needs to be placed on 
day 18 since the 3-day count is extended by one 
day. 


_ 
_ 


. As the chart continues, a PC (past, cloudy) dis- 
charge was observed and recorded on days 21 
and 22. However, in cycle A, the client has placed 
green stamps for those days. In the early learn- 
ing process, pasty, cloudy days during the post- 
Peak phase of the cycle should be charted with 
white, baby stamps. 


With the above corrections applied, cycle A has now 
been corrected (cycle B) and the client has a record of 
these corrections on the chart so that future reference 
can be made to them. 


Special Note 


For the medical consultant, cycle B can also be evalu- 
ated. The cycle is 27 days long with the pre-Peak phase 
being 15 days and the post-Peak phase 12 days in dura- 
tion. The menstrual flow is 5 days long and the mucus 
cycle, which is of good intensity, is 8 days in length. 


Chas yotes & 


Charting Continuous Discharges 


hen some women chart their cycles using the 

CREIGHTON MODEL FertilityCare™ System, 
the charting pattern will reveal a continuous mucus pat- 
tern. Such a pattern is distinctly different from the more 
standard pattern in which there are pre- and post-Peak 
dry days and a mucus cycle associated with a Peak Day. 
At first glance, it would appear that the CREIGHTON 
MODEL System (CrMS) would not work in situations 
such as this. However, the true mucus cycle tends to be 
distinctly different than the general pattern of continu- 


ous mucus observed in these cycles and, with the use of 


certain teaching techniques, the true mucus cycle can 
be identified and utilized in much the same fashion as 
in otherwise normal cycles. In order to distinguish the 
days of infertility from the days of fertility in cycles 
with a continuous discharge, vellow stamps are used 
instead of green stamps. Certain teaching techniques 
are employed to develop these patterns. 


The original use of yellow stamps was introduced by 
Drs. John and Lyn Billings and published in the early 
1970s.' The work with yellow stamps in the CrMS be- 
gan in 1976. The CrMS now has over 25 years of expe- 
rience in the use of yellow stamps. 


In approaching the use of yellow stamps, the FCP will 
assess the necessity of their use in the pre-Peak and the 


post-Peak phases of the cycle from different 
perspecitves. They will also look at the type of mucus 
discharge that is present during those phases: non-Peak- 
type versus Peak-type mucus. 


The teacher will begin by looking at the post-Peak phase 
first. This is because the instructions for the use of yel- 
low stamps can be more quickly advanced during that 
phase of the cycle. Infertility is determined on the basis 
of the woman’s confident identification of the Peak Dav 
which determines that ovulation has passed and, thus, 
infertility exists. 


In the pre-Peak phase of the cycle, yellow stamps are 
used in the presence of very specific criteria. The woman 
is taught to assess the mucus discharge on its essential 
sameness from day to day (establish an essential 
sameness pattern, ESP) and to look for the presence of 
a change from that pattern (identifying a point of change, 
POC). The ESP indicates that the ovary is not actively 
progressing toward ovulation (ovarian quiescence) and 
that the natural state of infertility exists as the result. 
When the POC is identified, it indicates that the ovary 
is now actively moving toward ovulation (the follicle is 
beginning to develop). With the developing follicle 
comes increasing levels of estrogen, which changes the 
quality and quantity of the mucus being produced, and 
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the vulvar observation signals this POC with a mucus 
observation that is distinctly different from the ESP. 


When the FCP approaches the teaching ofa woman with 
a continuous discharge, these concepts are addressed 
early in the follow-up sequence and rapid progress in 
their implementation can generally be made. The teach- 
ing approach is modified to some extent depending upon 
when the mucus is of the non-Peak type or Peak type. 
In addition, there are different variations of non-Peak- 
type mucus and that will also influence the teaching and 
charting approach to some extent. While it is critical 
for the teachers of the CrMS to be well trained in these 
approaches because they will see a// of the variations 
over time, it is much easier for women learning the 
system for themselves because they only need to learn 
the variation that applies to them. 


A further elaboration of these management concepts 
along with some charting examples are now presented. 


The Use of Yellow Stamps: Post-Peak, Non- 
Peak-type Mucus 

re 
A common area of teaching applies to women who have 
a post-Peak, non-Peak type mucus discharge. The non- 
Peak-type mucus may be cervical mucus, a vaginal dis- 
charge or endometrial mucus discharge (generally pre- 
menstrual in location). The presence of non-Peak-type 
mucus post-Peak can generally be identified through 
the first cycle of good observations and charting. So 
long as the woman has confidentially identified the Peak 
Day, yellow stamps can be given for use in the second 
cycle (Table 8-1 and Figure 8-1). 


The presence of non-Peak-type mucus discharge occur- 
ring during the post-Peak phase of the cycle (excluding 
any pasty type of discharge) is often associated with a 


Table 8-1: The Use of Yellow Stamps Post-Peak 


1. Can be used with both Peak-type and non-Peak- 
type mucus 


2. Post-Peak use requires confident identification of 
the Peak Day 


3. Post-Peak use does not involve the essential 
sameness criteria (is a pre-Peak technique only) 


4. Infertility post-Peak is due to ovulation having 
passed 


cervical inflammation. Thus, while this is being man- 
aged with yellow stamps, it is an option to have the cer- 
vix checked by a physician and treated. 


In some women, there may be a regu/ar (or irregular) 
appearance of a mucus discharge just prior to the be- 
ginning of menstruation. This condition, referred to as 
premenstrual mucus, has been shown to occur (in a 
study of 600 cycles) 12.3 percent of the time (Chapter 
15). This can be a regular occurrence in some women, 
thus, the actual incidence is lower than 12.3 percent 
when applied to the population of women. 


This premenstrual mucus discharge is thought to occur 
as the result of the secretory fluid from the endometrium 
being discharged through the cervix during the imme- 
diate premenstrual phase of the cycle. The discharge 
may be non-Peak-type or Peak-type. 


In Figure 8-2, the occurrence of premenstrual mucus is 
shown. In this example, the tacky, cloudy mucus in the 
first cycle is observed as fertile because it is the first 
cycle of charting. However, with good observations and 
charting and confident identification of the Peak Day, 
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Figure 8-1: Post-Peak, non-Peak mucus shown on a CrMS chart with evolution of the use of post-Peak yellow stamps. 


this non-Peak, post-Peak mucus can be charted with 
yellow stamps during the second cycle and used accord- 
ingly. However, in the third cycle (cycle C), the pre- 
menstrual mucus is stretchy, clear and on that basis is 
again observed as a day of fertility. If premenstrual mu- 
cus is persistently of the Peak-type, the days may also 
be considered to be infertile. 
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In other women, a continuous discharge of pasty, cloudy 
mucus may be observed. Because the pasty, cloudy dis- 
charge comes from the vagina and /s not cervical mu- 
cus, itcan be managed differently than the more typical 
non-Peak-type cervical mucus discharge that occurs dur- 
ing the post-Peak phase of the cycle (Figure 8-3). 


The instructions for post-Peak, pasty discharge during 
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Figure 8-3: Post-Peak, pasty discharge charted with the CrMS and the use of yellow stamps progressing to green stamps 


because the pasty cloudy discharge is vaginal, not cervical in origin. 
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the post-Peak phase of the cycle are the same as for any 
non-Peak-type mucus discharge during the first three 
cycles of charting. If the presence of the pasty, cloudy 
discharge is identified during the first cycle of charting, 
then yellow stamps can be used for this non-Peak-type 
mucus discharge after one cycle of good observations, 
good charting and the confident identification of the 
Peak Day. The yellow stamps are then used for a mini- 
mum of two additional cycles. During this time, confi- 
dence is established that this is the pasty, cloudy type of 
discharge. Such confidence is obtained by using The 
Picture Dictionary to clarify with the client that the 
observation is indeed the pasty type of discharge, which 
originates from the vagina. In the fourth cycle of chart- 
ing, the yellow stamps used for the pasty, cloudy dis- 
charge during the post-Peak phase of the cycle can be 
converted to green stamps. In addition, the instructions 
that apply to post-Peak green stamps—any time of day 
for intercourse—can be used regardless of the post-Peak, 
pasty type of discharge. The use of green stamps for a 
non-Peak-type mucus discharge during the post-Peak 
phase of the cycle is /imited to the presence of a pasty, 
cloudy discharge only. It does not apply to any other 
form of non-Peak-type mucus discharge. In addition, 
these instructions do not apply to the presence of a pasty, 
cloudy discharge during the pre-Peak phase of the cycle. 
Standard instructions for continuous mucus during the 
pre-Peak phase need to be introduced to manage this 
situation (see below). 


Since the pasty, cloudy discharge is a special type of 
discharge originating from the vagina and not from the 
cervix, the following special instructions apply: 


Special Instructions 
1. The instructions for post-Peak, non-Peak-type 


mucus apply until two cycles of yellow stamps 
have been successfully completed. 


bo 


After two cycles of yellow stamps and confir- 
mation at follow-up with The Picture Dictionary 
that this is indeed the pasty, cloudy discharge, 
green stamps can be used during the post-Peak 
phase of the cycle. 


3. The basic instructions apply including any time 
of the day for intercourse once the green stamps 
are implemented during the post-Peak phase of 
the cycle (see Chapter 9). 


In cycles A, B, and C of the example (Figure 8-3), the 
instructions that are used for post-Peak, non-Peak mu- 
cus in general have been followed. However, after two 


cycles of charting post-Peak yellow stamps for the pasty 
cloudy discharge, green stamps are implemented. 


Post-Peak, Peak-type hes Sees 


The discharge pattern in the post-Peak phase can also 
be a continuous discharge of Peak-type mucus. While it 
may seem to be an oxymoron to have Peak-type mucus 
during the post-Peak phase of the cycle, in actual prac- 
tice the woman can determine the Peak Day (and do so 
confidently) by the change in the mucus pattern that 
occurs as the result of an increase in progesterone im- 
mediately following ovulation. This impacts the mucus 
pattern so that the Peak Day can be confidently identi- 
fied regardless of the type of mucus observed post-Peak. 


Use of Pre-Peak Yellow Stamps: 
General Guidelines 

———S—.$.-s 
Good judgment is critical in the use of pre-Peak yel- 
low stamps (Table 8-2). The teacher learns to recog- 
nize the good candidate for the use of yellow stamps. 
Yellow stamps are not automatically issued with the 
stamp packets that are given to clients at the beginning 
of their use of the CrMS. Yellow stamps should be given 
only at the specific recommendation of the CrMS and 
then only after specific criteria have been met. 


With the use of pre-Peak yellow stamps, the question 
has long been asked, “What is the pregnancy rate with 
their use?” A large group of women who are using pre- 
Peak yellow stamps has, as a subject of specific study, 
never been evaluated from the point of view of the ef- 
fectiveness of the infertility of these days. However, 
women who have used pre-Peak yellow stamps have 
been included in all five use-effectiveness studies that 
have been conducted with the CrMS.* In those studies, 
there was nothing to suggest that the use of pre-Peak 
yellow stamps adversely affects the overall effective- 
ness of the system in any way. In other words, the effec- 
tiveness of pre-Peak yellow stamps does appear to be, 
over a 25-year experience, very good and in line with 
the effectiveness one would normally see with the use 
of green stamps by those women who have pre-Peak 
dry days. We can conclude from the effectiveness stud- 
ies that have been completed that the use of pre-Peak 
yellow stamps should carry with them the same effec- 
tiveness rating as the use of green stamps for the iden- 
tification of pre-Peak dry days and pre-Peak days of 
infertility. In other words, the use of pre-Peak yellow 
stamps should be a very reliable indicator of the pre- 
Peak days of infertility. 


Table 8-2: The Use of Pre-Peak Yellow Stamps: 
General Guidelines 


¢ Good judgmentis critical 


e¢ FCP must learn to recognize the good candidate for 
yellow stamps 


e Yellow stamps are given only at the specific 
recommendation of the FCP and only after specific 
criteria have been met 


Use of Yellow Stamps: 
Specific Guidelines 
———————— 
The essential sameness criteria, which is based upon 
the essential sameness question, is a criteria that is uti- 
lized during the pre-Peak use of yellow stamps for a 
mucus discharge which is essentially the same from day 
to day. The infertility of these days is based upon the 
fact that the sameness of the mucus pattern is indicative 
of ovarian quiescence. There will be a point of change 
(POC) in the pre-Peak mucus pattern which is obvious 
and is due to rising levels of estrogen as the developing 
follicle progresses toward ovulation (Table 8- 3). 


The use of pre-Peak yellow stamps for the identifica- 
tion of pre-Peak days of infertility is limited to three 
categories: 
A. Regular length cycles when mucus cycle is 
greater than eight days in length 


B. Long cycles—greater than 38 days in duration 
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C. Breast feeding—prior to the beginning of the 
first menstrual period 


The use of yellow stamps in these situations is illus- 
trated in Figures 8-4, 8-5 and 8-6. 


Figure 8-4 shows the use of pre-Peak yellow stamps in 
a regular length cycle in which the mucus cycles are 
greater than eight days in duration. In Figure 8-5, the 
use of pre-Peak yellow stamps in a woman with long 
cycles is shown and, in Figure 8-6, the use of pre-Peak 
yellow stamps in a woman who is currently breast feed- 
ing is shown. 


In Figures 8-7 and 8-8, an example of the hormone pat- 
tern in a woman with a prolonged mucus cycle but oth- 
erwise regular length cycle has been measured and iden- 
tified. In Figure 8-7A, the overall length of the men- 
strual cycle is 33 days. The Peak Day occurs on day 22 
and the length of the mucus cycle is 13 days. In the 
early pre-Peak phase of the mucus cycle, the mucus is 
determined to be essentially the same and a point of 
change is identified on day 16 of the cycle. Thus, in 
Figure 8-7B, the days that would be considered infer- 
tile are charted with yellow stamps. These days are days 
10 through 15 of that cycle (this includes only the days 
of infertility in which a mucus discharge is 
present...days 5 through 9 are also infertile based upon 
the basic dryness of the pattern). 


The cycle shown in Figure 8-7B is the same cycle as 
that shown in Figure 8-7A except it has now been charted 
with yellow stamps. 


In Figure 8-8, the pattern of this same cycle is now shown 
with the estrogen and progesterone levels measured in 


Table 8-3: The Use of Pre-Peak Yellow Stamps: 
Specific Guidelines 


« Can be used with both Peak-type and non-Peak-type mucus 


* The essential sameness pattern (ESP) of the mucus indicates 


ovarian quiescence 


e The pre-Peak change in the mucus pattern is obvious and is due to 


rising estrogen levels 
e Pre-Peak use is limited to 


Regular length cycles when mucus cycles 
are greater than eight days in length 

Long cycles (greater than 38 days) 
Breast feeding — prior to the first menses 


« — Infertility pre-Peak is due to the follicle not yet being in develop- 


ment 
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Figure 8-4: The use of pre- and post-Peak yellow stamps in a woman who has a continuous mucus discharge, regular length 
menstural cycles and a mucus cycle whose length is greater than eight days in duration. 
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Figure 8-5: The use of pre-Peak yellow stamps in a woman with a long cycle. 
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Figure 8-6: The use of pre-Peak yellow stamps in a woman who is breast feeding. 
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Figure 8-7 A and B: In cycle A, a regular length menstrual cycle with a prolonged mucus cycle (13 days). In cycle B, the same 
cycle with pre-Peak yellow stamps for mucus that is essentially the same 


association with it. As can be seen, the estrogen levels 
during the early pre-Peak phase of the cycle are very 
low but, as the mucus cycle changes (shown by the es- 
trogen levels on days 17 and 20), there is evidence for 
follicular growth and development. Ovulation occurs 
with the rise in progesterone identified on day 20 of the 
cycle. This example of hormones being measured dur- 
ing the course of the cycle and of the use of yellow 
stamps to detect a pattern of mucus discharge that is 
essentially the same (indicating ovarian quiescence) 
reveals the point of change in the mucus discharge. The 
mucus pattern identifies active follicular growth and 
development toward ovulation and this is confirmed 
by the rising levels of estrogen. 


In the only study that has ever been conducted on the 
hormonal parameters of women using pre-Peak yellow 
stamps, Cvetkovich’ showed that, in a composite of ten 
menstrual cycles, the point of change coincided with 
the break in the estrogen curve towards the active phase 
of follicular growth and development (Figure 8-9). Fur- 


thermore, when this was further evaluated, the slope of 
the estrogen curve was quite low from POC -1 to the 
POC. Between these points, the slope was 1.34. How- 
ever the slope in the estrogen curve increased dramati- 
cally from the day of the POC to POC +1. In this case, 
the slope was 4.46 (Figure 8-10). 


Essential sameness is a pre-Peak technique only. In- 
fertility during the post-Peak phase of the cycle is due 
to the fact that ovulation has passed. 


Final Note 
es 


This chapter only introduces the reader to the concepts 
that are helpful to an understanding of the physiologic 


basis and teaching principles for the implementation of 


yellow stamps in women with a continuous mucus dis- 
charge the CrMS. The complete details are published 
in the teacher training manuals for the CrMS.** 


Chapter 8: Charting Continuous Discharges 
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Figure 8-8: The same cycle as in 8-7A and 8-7B but with the estrogen and progesterone levels identified. The estrogen levels are 
low during the essential sameness pattern (ESP) where pre-Peak yellow stamps are used. The estrogen levels are much higher 
when the mucus changes at the time of fertility. The rise in progesterone occurs at Peak - 2 days. 
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Figure 8-10: The mean estradiol level and its standard error 

Day of Cycle the day before, the day of and the day after the point of change 

Figure 8-9: A composite estradiol curve in 10 menstrual cycles (POC) in the mucus pattern (a composite of 10 cycles). The 

and its correlation to the point of change (POC) in the mucus rate of increase is demonstrated by the measurement of the 

pattern’ (From: Cvetkovich LC, Hilgers TW, Gentrup B: slope of the curve’ (From: Cvetkovich LC, Hilgers TW, Gentrup 

Continuous Mucus: Correlation of Point of Change with B: Continuous Mucus: Correlation of Point of Change with 

Preovulatory Rise in Estradiol-17§. Int Rev Nat Fam Plan. 12: Preovulatory Rise in Estradiol-17§. Int Rev Nat Fam Plan. 12: 
340-352, 1988). 340-352, 1988). 
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Cha yoter 9 


Basic CrMS Instructions 


instructions of the 


nderstanding the 

CREIGHTON MODEL System (CrMS) is obvi- 
ously fundamental to its proper use. The FertilityCare™ 
Practitioner (FCP) will shoroughiy know the instruc- 
tions as they apply to different situations. This chapter 
will present those basic instructions. 


2 
There are a number of basic principles that lay the foun- 
dation for the proper teaching of the system instruc- 
tions. These include the following: 


1. The CrMS is a system of both achieving and 
avoiding pregnancy. It is not a system of contra- 
ception. It is true family planning. 


to 


Users of the CrMS are free to use the system to 
either achieve or avoid a pregnancy as they so 
choose. 


7) 


3. While the FCP will assist the client couple in 
using it according to their intentions, the teacher 
will not be prejudicial in conveying the instruc- 
tions to the user. Specifically, a teacher’s bias 
toward using the system to achieve a pregnancy 
or toward using the system to avoid a pregnancy 
is avoided. 


I¢ 


~— 


It is the client couple’s responsibility to use the 
CrMS. 


It is the teacher’s responsibility to teach the 
CrMS. 


To achieve pregnancy the days of fertility are 
selected for use. 


To avoid a pregnancy the days of infertility only 
are selected for use. 


Using days of fertility abandons the system as a 
system to avoid pregnancy and adopts the sys- 
tem as a system to achieve pregnancy. 


There are no “taking chances” with the CrMS. It 
is either used as a system to achieve pregnancy 
or as a system to avoid pregnancy. This concept 
is taught from the very first exposure of the cli- 
ent to the learning process. 


. The instructions of the CrMS include instructions 


regarding observations and charting, as well as 
the application of the instructions related to geni- 
tal contact. 


. The instructions related to genital contact evolve 


from one follow-up to the next before the full 
instructions of the system are available to the 
user. This evolution of instructions is conducted 
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under the supervision of the FCP. 


12. The instructions related to genital contact change 
from one reproductive category to the next re- 
quiring additional teaching input at the time ofa 
change in reproductive category. 


13. The instructions to avoid pregnancy as they re- 
late to observations, charting and genital con- 
tact have been developed so that, when used cor- 
rectly, the CrMS is over 99 percent effective as a 
system of avoiding pregnancy. The client couple 
must be informed that when they choose to de- 
viate from these instructions they have chosen a 
less effective means to avoid pregnancy and have 
adopted a more effective means of achieving a 
pregnancy. 


14. Atall times the teacher must exercise good judg- 
ment based upon sound principles and a thor- 
ough understanding of the CrMS when recom- 
mending instructions to the client. 


ge ee 
There are a number of definitions that are important so 
the instructions can be thoroughly understood. These 
definitions follow: 


Instructions: 
The instructions of the CrMS are those concepts or 
statements that govern the practical use of it. These 
are what make it work. They cannot be changed 
without additional research. The latter task is not 
within the domain of expertise for most 
FertilityCare™ teachers or medical consultants. 


Guidelines: 

The guidelines of the CrMS are certain concepts or 
statements that also govern the practical use of it. 
They should be viewed as being nearly as important 
as instructions, but they have an additional degree 
of flexibility which, with serious reason and consid- 
eration can be modified by the teacher. However, 
such modification must only be done with the most 
serious of reasons and then a/ways within the frame- 
work of the exercise of good judgment. 


Peak-type Mucus: 
Any mucus discharge that is clear, stretchy, or lu- 
bricative. 


Non-Peak-type Mucus: 
Any mucus discharge that is nof clear, stretchy, or 
lubricative. 


Peak Day: 
The /ast day of any mucus discharge that is clear, 
stretchy, or lubricative. 


Pre-Peak Phase: 
The phase of the menstrual cycle from the first day 
of menstruation up to and including the Peak Day. 
The length of the pre-Peak phase is the number of 
days from the first day of menstruation through the 
Peak Day. 


Post-Peak Phase: 
The phase of the menstrual cycle from the day after 
the Peak Day through the last day prior to the be- 
ginning of the next menstruation. The length of the 
post-Peak phase is the number of days from the day 
after the Peak Day through the last day prior to the 
beginning of the next menstruation. The total length 
of the menstrual cycle should equal the sum of the 
lengths of the pre- and post-Peak phases of the cycle. 


Genital Contact: 

Any physical contact of the male and female genital 
organs. This includes the act of complete intercourse, 
an incomplete act of intercourse, close contact of 
the genital organs without intercourse, ejaculation 
within the vicinity of the female genital organs, and 
any hand-to-genital contact. All genital contact must 
be avoided on the days of fertility if it is the inten- 
tion to avoid pregnancy. 


Sexual Contact: 

Sexual contact is to be specifically distinguished 
from genital contact because sexual contact is the 
“contact” of the total person one to the other. Such 
contact includes genital contact but is much more 
than genital contact. In fact, most of the time, since 
it is a much broader concept, the physical act of in- 
tercourse is not involved. Sexual contact involves 
true sexual interaction and is therefore multi-dimen- 
sional. /t is creative, intellectual, emotional, spiri- 
tual and physical. While genital contact is to be 
avoided during the days of fertility if it is the inten- 
tion to avoid pregnancy, sexual contact is never fo 
be avoided. 


Unusual Bleeding: 
This is bleeding that is interpreted by the woman as 
any bleeding other than a normal (usual) menstrual 
flow. 


Variable Return of Peak-type Mucus: 
This refers to a condition in which the Peak-type 
mucus tends to come and go due to rising and fall- 
ing levels of estrogen. It is most commonly observed 
in the breastfeeding woman who is in the weaning 
process and in women who are either anovulatory 
or oligoovulatory. 


End of the Day: 


The end of the day is considered to be that time of 


the day when the woman goes to bed to go to sleep. 


Alternate Days: 
Alternate days refers to every other day. In the in- 
structions related to genital contact, this instruction 
recommends genital intercourse on one day, a day 
is then skipped where no genital contact occurs, and 
then the next day genital contact may be resumed. 


Seminal Fluid Eliminated: 
A discharge is not observed the day following inter- 
course after use of the seminal fluid instruction (see 
Chapter 9). 


Mucus Patch: 
A series of one or more consecutive days of non- 
Peak-type mucus. Generally, if the mucus patch is 
greater than seven days in duration, it is referred to 
as a continuous discharge of non-Peak-type mucus. 
A pattern of mucus that has Peak-type mucus is gen- 
erally referred to as a Peak-type mucus buildup. 


Contact Pregnancy: 
Any pregnancy that occurs as a result of genital con- 
tact excluding the complete act of genital intercourse. 


Mucus Cycle: 
The mucus cycle is the number of days from the 
first day of mucus counted continuously through to 
and including the Peak Day. 


A Note on the Peak Day 
EE 
The Peak Day ts the last day of any mucus that is clear, 
stretchy, or lubricative. The Peak Day is determined in 
retrospect. Only after the Peak Day has passed can it be 
identified. One of the most important factors that goes 
into identification of the Peak Day is the abrupt and 
dramatic change in the pattern of mucus that occurs 
after the Peak Day. This abrupt change in the mucus 
pattern is due to the effects of the progesterone hor- 
mone (which increases after ovulation) on the produc- 
tion of cervical mucus from the endocervical crypts. 


Chapter 9: Basic CrMS Instructions 


Women can very easily identify the last day of Peak- 
type mucus and this dramatic change, which occurs in 
the days that follow. When these changes, confirmed by 
the woman § observations of menstruation following at 
the appropriate time, have been tracked for one or two 
cycles, the woman will convey to the teacher her confi- 
dence in her identification of the Peak Day. Using the 
instructions of the CrMS that apply to the post-Peak 


phase of the cycle requires confident identification of 


the Peak Day. Such confidence is elicited through dia- 
logue with the woman relative to her observation and 
recording of the Peak Day. Her development of confi- 
dence in this observation generally takes only one or 
two cycles. 


It must be kept in mind that the identification of the 
Peak Day is not based on the amount of mucus. The 
Peak Day is the /ast day of any mucus that is clear, 
stretchy, or lubricative. This means that any one of these 
three signs, alone or in any combination or amount, 
determines the presence of Peak-type mucus. Although 
the amount of mucus might be relatively small, the char- 
acteristics of the mucus are still present allowing for a 
proper identification of Peak-type mucus and the Peak 
Day. 


Of all the clinical signs currently available for the de- 
tection of ovulation, the Peak Day has been the most 
closely evaluated. At this time, five studies in four coun- 
tries have independently evaluated the correlation of 
the Peak Day with the estimated time of ovulation. These 
five studies have confirmed the accuracy of the Peak 
Day as a sign indicating ovulation. In our studies of 65 
hormonally normal menstrual cycles, ovulation occurred 
on average on the Peak Day and, within the population 
of women, occurred from three days before to three days 
after the Peak Day. In over 95 percent of the cycles, 
ovulation occurred from two days before to two days 
after the Peak Day (see Chapter 14). These studies all 
used indirect hormone parameters to identify the tim- 
ing of ovulation. Recently, the direct observations of 
follicular rupture by ultrasound has further established 
the range of ovulation as P—3 to P+3. 


In certain situations, especially in women who are 
breast-feeding—weaning and in women who are anovu- 
latory or oligoovulatory, the woman will experience a 
variable return of Peak-type mucus. Ina situation such 
as this, the woman may experience several different days 
that fit the definition of the last day of any mucus which 
is clear, stretchy, or lubricative. In situations such as 
this, ovulation, if it occurs at all, is associated with the 
last Peak Day. This last Peak Day should be referred to 
as the Peak Day. All of the other “Peak days” should be 
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referred to as a Peak day. Having a Peak day simply 
allows conveyance of the message that Peak-type mu- 
cus was present but thought not to be associated with 
ovulation. Having the Peak Day implies that the buildup 
of the mucus and the abrupt change following the Peak 
Day was typical of that associated with ovulation. This 
has practical importance in charting and in knowing and 
understanding the instructions. In the early months of 
learning, a “P” should be placed on any Peak day. It is 
optional, however, in later charting to put a “P” on a 
Peak day whereas a “P” should always be placed on the 
Peak Day. In addition, it is necessary for the Peak Day 
to have passed in order for the instructions that apply to 
the post-Peak phase of the cycle to be applicable. If 
only a Peak day has passed, the user continues to be 
pre-Peak and the pre-Peak instructions continue to ap- 


ply. 


Basic Instructions of the CrMS 

Hiei ide eee 
In most situations where the CrMS is used, there is a set 
of basic instructions that apply. While there are times, 
especially related to specific reproductive categories, 
where special instructions apply temporarily prior to 
instituting the basic instructions, the basic instructions 
provide the foundation of the system. The following dis- 
cussion explains the basic instructions. The letter and 
number associated with the instruction refer to its loca- 
tion in the CREIGHTON MODEL FertilityCare™ Sys- 
tem Follow-up Form (see Chapter 5). 


A. Always Keep to the Observation Routine 


It is important to realize that making 100-percent ob- 
servations in accordance with the routine previously 
discussed is an instruction of the CrMS. One's ability to 
define the time of fertility and infertility depends upon 
the adequacy of the observations that are made. There- 
fore. clients are made aware of the importance of this at 
the level of an instruction. It should also be empha- 
sized that this instruction is as important for those who 
wish to use the CrMS to avoid a pregnancy as it is for 
those who wish to achieve a pregnancy or who are moni- 
toring their cycles for purposes of health maintenance. 
There is a tendency to eliminate some of the observa- 
tions when using the system to achieve a pregnancy. 
This is a throwback to the contraceptive idea that in 
order to achieve a pregnancy one “stop using the 
method.” When using the CrMS, good observations 
should be used and encouraged whichever way it is be- 
ing used. 


B. Chart at the End of Your Day, Every Day and 
Record the Most Fertile Sign of the Day 


Charting is begun immediately (no later than the next 
day) after the Introductory Session. It, too, should be 
viewed as an extremely important element in the suc- 
cessful use of the CrMS. It should also be kept in mind 
that the chart of the CrMS is an excellent health record. 
Occasionally, a user will be disappointed at the thought 
of having to chart for the rest of her reproductive life. 
However, the charting routine is basically a simple one 
and the long-term benefits are outstanding, not only in 
the successful use of the system but also in the identifi- 
cation of procreative and gynecologic health problems. 


Charting should be done at the end of the day, and the 
chart should be kept in a convenient location, which is 
readily accessible to both the husband and the wife. 
Charting can be done by either spouse. Good charting 
habits include charting every day and not leaving sev- 
eral days at a time to chart. One’s recollection of obser- 
vations decreases proportionately with the time that tran- 
spires after the observations are made. And finally, the 
charting requires only the recording of the most fertile 
sign of the day. A record of every specific observation 
is unnecessary and not recommended. 


C. Avoid Genital Contact 


The initial instruction regarding the use of the CrMS 
provided at the time of the Introductory Session is for 
the couple to avoid genital contact for either one month 
or one cycle, whichever is shorter. The instruction al- 
lows the woman an opportunity to observe the mucus 
discharge without confusion from seminal fluid. The in- 
struction is extremely important to develop her confi- 
dence in the observations. There are no exceptions to 
it. Those couples who choose to have intercourse dur- 
ing this time should anticipate delays in learning and 
the development of confidence as well as a higher preg- 
nancy rate. 


Special instructions regarding the avoidance of genital 
contact apply to the infertility couple and to totally 
breastfeeding. In infertility, the recommendation is to 
avoid genital contact through the first complete cvecle. 
In a totally breastfeeding situation, no avoidance of 
genital contact is necessary during the first 56 days af- 
ter the birth of the baby. Both of these instructions are 
expanded upon in detail under the special applications 
for those two reproductive categories (see Chapter 10). 


Instructions A, B and C should be provided to the client 


at the Introductory Session and the first follow-up (with 
the special variation for avoiding genital contact in in- 
fertility and breastfeeding). Instructions A and B apply 
from the Introductory Session on and are a universal in- 
struction of the CrMS to be applied at all times. 


D. Days of Fertility 
(Select to Achieve Pregnancy) 


Usually at the second follow-up, the days of fertility 


and infertility are explained to the user. The days of 


fertility are those days when, if used, the potential for 
pregnancy exists. The client should be informed that 
they should expect to become pregnant when these days 
are selected for use (Figure 9-1 and 9-2). 


D-1. The Menstrual Flow 
The menstrual flow is considered fertile for two 
reasons. First of all, every woman will experience 
a short menstrual cycle as the result of an early 
ovulation sometime through her reproductive life. 
When this happens, the beginning of mucus oc- 
curs during the tail end days of the menstrual flow 
and ovulation follows shortly thereafter. In this 
situation, intercourse during this time could re- 
sult in a pregnancy. The second reason for con- 
sidering the menstrual period fertile is the possi- 
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bility of confusing a true menstrual period for 
bleeding that occasionally occurs at the time of 
ovulation (so called “ovulation bleeding”). In a 
small percentage of women, bleeding will occur 
around the time of ovulation as the result of the 
hormonal changes occurring at that time. This 
bleeding, of course. would be occurring at the time 
of peak fertility. If ovulation bleeding were thought 
to be infertile and intercourse occurred on those 
days, a pregnancy would be expected to result. 


Some degree of modification of this instruction 
has been developed (see E-7 below). When this 
modification is instituted, the light and very light 
days of menstrual bleeding take precedence over 
D-1. 


. From the Beginning of the Mucus Until Three 


Full Days Past the Peak Day 

Fertility starts at the beginning of the mucus dis- 
charge and is present as it builds up to the Peak 
Day. Fertility continues through three full days past 
the Peak Day (infertility begins at the end of the 
fourth day). This instruction applies whether it is 
a Peak Day or the Peak Day. 


The mucus is present as an effect of the preovula- 
tory estrogen rise on the production of cervical 
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Figure 9-1: The basic system instructions are completed in the above chart. 
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INSTRUCTIONS BELOW. 
A. Always keep to the observational routine 


B. Chart at the end of your day, every day, and record 
the most fertile sign of the day 


C. Avoid genital contact 
D. Days of fertility (use red achieve pregnancy) 


1, The menstrual 

2. From beginning of mucus until 3 full days past the PEAK 

3. 1 or 2 days of yr iscaelliargor 

4. 3 of more days of non-peak mucus pre-peak — 
lus count 3 

5. Any single day of peak mucus — plus count 3 

6. Any unusual bleeding — plus count 3 

E. Days of infertility (use to avoid pregnancy) 

1 days —end cline day, alternate days 

2. Dry — end of the day, every day 

3. 4th day pos ad end of the day 

4. Dry days (after 4th day) — end of the day, 
alternate days 

5, Oe 

. 


caer {after 4th day) — anytime se a Gay 
Dy dai days on. Ve Lp Rh hail Salad 
F. Seminal Fluid Instruction (see manual) 
G. “Double” Peak 
1, On P + 3 ask “double” peak questions 
2. If post-peak phase greater tan 16 days in duration 


\ to the 
end of the infertile days and continue good observations 


H. When in doubt, consider yoursell of peak fertility and 
count 3 


mucus from the endocervical crypts. As the es- 
trogen rises, the estrogen stimulates the crypts to 
produce cervical mucus and, with that produc- 
tion, there is a discharge of the mucus to the open- 
ing of the vagina. Because the mucus is associ- 
ated with the preovulatory estrogen rise, it is also 
associated with the timing of ovulation. Ovula- 
tion has been shown to occur from three days 
before the Peak Day through three days after it, 
thus the need to count a full three days after the 
Peak Day. 


Some have wondered why, when the three days 
after Peak are dry, conception can occur. The an- 
swer to this question, outside of the occurrence 
of ovulation during these days, is not completely 
understood at the present time. One theory re- 
volves around the effect of the cervical mucus flow 
on the acidity of the vagina and, thus, sperm sur- 
vival. The vagina is normally acidic (pH 3.8-4.2). 
When the cervical mucus flows through the va- 
gina, it tends to neutralize this acidity (the cervi- 
cal mucus has a pH of 7.8-8.2). The seminal fluid 
is also alkaline. This neutralization is undoubt- 
edly important in sperm survival. After the mu- 
cus flow stops, the vagina must go through a “re- 
covery phase” where its normal acidity is recov- 
ered after having been neutralized. How long this 
takes, no one knows. But theoretically, the three 
days after Peak could represent that time. As a 
result, sperm survival is still increased during this 
period of time. No such phenomenon would exist 
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Figure 9-2: Basic system instructions given to 
client on the back of the CrMS chart that is 


used. 


D-4. 


during the pre-Peak phase of the cycle prior to 
the mucus flow. 


. Any One or Two days of Non-Peak Mucus Pre- 


Peak 

The CrMS is a prospective system by which the 
time of fertility can be identified. It does not rely 
upon past cycles or previous calculations. When 
one day of non-Peak mucus appears, it is judged 
to be fertile because it could be the beginning of 
the mucus buildup to the Peak Day. If there is one 
day or two consecutive days of non-Peak mucus 
during the pre-Peak phase of the cycle and dry 
days follow this pattern, experience has shown 
that these days are infertile. 


One is considered to be pre-Peak until one has 
confidently identified the Peak Day. Confident 
identification of the Peak Day usually takes at least 
one cycle. Therefore, non-Peak-type mucus that 
occurs in the post-Peak phase of the first cycle is 
usually charted as fertile with white, baby stamps. 


When There are Three or More Days of Non- 
Peak Mucus Pre-Peak, these Days are Fertile 
Plus An Additional Three Full Days 

When three or more consecutive days of non- 
Peak-type mucus occur during the pre-Peak phase 
of the cycle, the possibility that ovulation has been 
associated with this pattern increases and a count 
of three days follows the /ast day in which the 
non-Peak-type mucus occurs. It should be noted 


here that if, for example, there are three days of 
non-Peak-type mucus, a dry day and then three 
additional days of non-Peak-type mucus, the sec- 
ond three-day mucus patch should be considered 
separately. Thus, the count of three starts on the 
dry day but is interrupted by the second non-Peak 
mucus patch, and a second three-day count must 
follow the last day of the second three-day mucus 
patch. 


. Any Single Day of Peak-type Mucus is Fertile 


Plus an Additional Count of Three Days 

When the mucus is of the Peak-type, only one day 
of mucus is necessary to stimulate a count of three 
days. That one day would be considered fertile as 
would the next three days. This applies whether 
the woman is pre- or post-Peak unless she is on 
special instructions for post-Peak Peak-type mu- 
cus. It is common for the Peak Day to be a single 
day of Peak-type mucus. There is the occasional 
tendency on the part of the client to think that the 
mucus, because it is limited in this situation, does 
not necessitate a three-day count. Therefore, the 
presence of this specific instruction is necessary 
to help users clarify that potential misunderstand- 


ing. 


. Any Unusual Bleeding is Considered Fertile 


Plus an Additional Three Days 

Bleeding that is thought to be other than a normal 
menstrual period (wnusual bleeding) is considered 
in this system to be of Peak fertility and an addi- 
tional three days of fertility should be added after 
the last day of unusual bleeding. In addition, to 
the best of the user’s ability, whatever dryness or 
mucus discharge is observed during this unusual 
bleeding episode should also be recorded. The 
reason that unusual bleeding is considered fertile 
is because its occasional association with the tim- 
ing of ovulation. 


The identification of unusual bleeding is left to 
the woman ’s discretion and is meade with spe- 
cific reference to a normal menstrual period. The 
menstrual period has typical flow characteristics 
to it that a woman quickly learns to identify. Bleed- 
ing other than the normal menstrual period is dif- 
ferent and is easily distinguished by the woman. 
However, the teacher must teach the woman that 
this is to be her decision based upon her knowl- 
edge of her menstrual periods. 
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E. Days of Infertility 
(Select to Avoid Pregnancy) 


The following days are used if it is the couple’s inten- 
tion to use the CrMS as a means of avoiding pregnancy. 
These instructions can be considered to be highly reli- 
able indicators of infertility (Figure 9-2). 


E-1. 


E-2. 


Dry Days Pre-Peak: End of the Day, Alternate 
Days 

The dry days during the pre-Peak phase of the 
cycle are considered infertile (if they are not within 
a count of three) because they are an indication 
that the ovary has not yet begun its progression 
toward ovulation. The infertility of the pre-Peak 
dry days, however, is a/ways an end of the day 
instruction. It is necessary for the woman to ob- 
serve the mucus throughout the entire course of 
the day to be certain of the infertility of that day. 


In the early phases of learning, the client couple 
is also instructed to use alternate days. This in- 
struction allows the user to gain confidence in her 
understanding of the seminal fluid. This means 
the utilization of the seminal fluid instruction with 
the elimination of a seminal fluid discharge the 
day following intercourse. However, if a discharge 
is observed the day following intercourse it should 
be observed on its merits as a discharge. The “al- 
ternate days” instruction is temporary, usually last- 
ing only the first one or two cycles of use and is 
specifically designed to assist the woman to gain 
confidence in her observations without making 
errors in the early days of learning. 


Dry Days Pre-Peak: End of the Day, Every Day 
The pre-Peak dry days are considered infertile but 
only at the end of the day. Once the woman devel- 
ops confidence in the use of the seminal fluid in- 
struction and the day following intercourse is con- 
sistently dry (see discussion on seminal fluid in- 
struction), then the couple can be moved to an 
every-day instruction. Intercourse can occur dur- 
ing each of the pre-Peak dry days at the end of the 
day with this instruction. 


With pre-Peak dry days, the client should be made 
aware that to use any other time of the day than 
the end of the day is to use the CrMS ina less effec- 
tive means to avoid pregnancy and a more effec- 
tive means of achieving pregnancy. Having morn- 
ing, afternoon, early evening, or middle of the night 
intercourse during these days should be considered 
achieving-related behavior or use since the preg- 
nancy rate will be higher (see Chapter 12 and 13). 
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E-3. 


Fourth Day Post-Peak: Always End of the Day 
Infertility begins after the Peak Day on the fourth 
day post-Peak always at the end of the day. This 
instruction allows an adequate time for the ovum 
to disintegrate so that infertility is indeed present. 
It also allows the couple additional time to ob- 
serve the occasional resumption of Peak-type 
mucus which may occur on the fourth day. 


. Dry Days Post-Peak After the Fourth Day: End 


of the Day, Alternate Days 

The dry days during the post-Peak phase of the 
cycle after the fourth day are considered infertile. 
In the initial learning stages, because the woman 
needs to develop confidence in her identification 
of the Peak Day, an essentially pre-Peak instruc- 
tion is continued throughout the cycle including 
post-Peak. Within this context, the end of the day 
and alternate day instructions are present for the 
same reasons as in E-1. 


. Dry Days Post-Peak After the Fourth Day: End 


of the Day, Every Day 

As learning progresses and understanding of semi- 
nal fluid advances, the couple can quickly progress 
to an end of the day, every day instruction. This 
means that all of the dry days during the post-Peak 
phase of the cycle are considered infertile (exclud- 
ing the three-day count) for an end of the day act 
of intercourse. This instruction is considered an 
interim, temporary instruction as the couple de- 
velops an understanding of the seminal fluid and 
confidence in the Peak Day. In the woman who 
cannot develop confidence in the Peak Day. this 
instruction would be continued until such confi- 
dence develops. 


. Dry Days Post-Peak After the Fourth Day: Any 


Time of Day 

Once the woman has developed confidence in her 
identification of the Peak Day (usually after two 
or three cycles), the couple can be moved on to 
an instruction that allows intercourse any time of 
the day after the fourth day post-Peak. Such an 
instruction is based upon the concept that once 
the Peak Day has passed so, too, has ovulation. 


Some have asked why observations should be con- 
tinued during this phase of the cycle ifthe woman 
is confident that she is post-Peak. The answer re- 
volves around three concepts. First of all there is 
at times a discharge during the post-Peak phase 
of the cycle which, if recorded, can give some in- 
sight into the presence of certain gynecological 


abnormalities that may show up only during this 
period of time. Secondly, the mucus observations 
should be part of normal hygiene because a stop- 
and-start routine can lead to complacency. Thirdly, 
there is an occasional time when a “double” Peak 
might occur, and continued identification of the 
mucus allows for that to be identified and the days 
observed as fertile in the appropriate fashion. 


E-7. Dry Days on the Light, Very Light or Brown 
(Black) Days of Bleeding at the End of the Men- 
strual Flow: End of the Day 
When the woman has entered into the light, very 
light or brown (black) days of menstrual flow, she 
can identify the presence or absence of mucus with 
confidence after a short period of time. If dry, those 
days can then be used in the same fashion as any 
other pre-Peak day. If the days have mucus, they 
would be days of fertility. In other words, the fer- 
tility or infertility of the these days at the tail end 
of menstruation can be identified in the same way 
as the other pre-Peak days, by the presence or ab- 
sence of the mucus discharge. Thus, the instruc- 
tion for avoiding pregnancy on these days is also 
the same as any of the other pre-Peak dry days: 
intercourse should occur at the end of the day. 


As a general guideline, this instruction should not 
be implemented until at least saree menstrual flows 
have been consistently, accurately, and confidently 
charted. 


F. Seminal Fluid Instruction 


Seminal fluid will be discharged following intercourse 
and may continue for up to 72 hours. Frequently, this 
discharge has the visual and sensual characteristics of 
Peak-type mucus. As a result, a woman may experience 
confusion relative to the interpretation of her observa- 
tions. Therefore, such observations may limit access to 
the CrMS as a system of avoiding pregnancy. In order 
to solve these problems, the seminal fluid instruction 
has been developed. 


SEMINAL FLUID INSTRUCTION (SFI) 
1. Urinate after intercourse (within one hour). 


2. Bear down and do several Kegel’s exercises in 
an alternating fashion. 


3. Wipe until the seminal fluid is gone. 


4. Observe all discharge after the SFI on its mer- 
its. 


Ifa woman urinates following intercourse, bears down 
and does several (3-5) Kegel exercises in an alternating 
fashion, and wipes until the seminal fluid is gone, she 
will usually not observe seminal fluid on the day fol- 
lowing intercourse. In this way, whatever is observed 
the following day (or, technically, anything after the 
implementation of this instruction) can be observed on 
its merits as a discharge. Thus, if Peak-type mucus is 
observed, it is observed as Peak-type mucus and the 
appropriate instructions are followed. If the discharge 
is a non-Peak-type mucus discharge, the same can be 
said. The basic principle is that whatever is observed is 
never assumed to be seminal fluid. It is always assumed 
to be a cervical mucus discharge and, then, can be 
counted on for the appropriate administration of the in- 
structions. In addition, if the discharge is absent, the 
dry observations which follow can be used accordingly. 


There are a number of features of this instruction that 
require additional clarification. First of all, the instruc- 
tion is to urinate following intercourse within one hour. 
The one hour time limit is given for two reasons. The 
instruction specifically attempts to avoid teaching 
couples to interrupt the act of intercourse immediately 
after its completion. A couple should be encouraged to 
use an appropriate time following intercourse to expe- 
rience the peace which can come at that point. How- 
ever, after one hour has passed, the seminal fluid in- 
struction is less effective. Secondly, the Kegel’s exer- 
cise, which is used in this instruction, is a contracting 
and relaxing of the muscles at the opening of the va- 
gina. The woman can detect these muscles by using the 
muscles that stop and start the flow of urine. After uri- 
nation, four or five of the Kegel exercises should be 
performed and then the woman should gently bear down, 
This should be done in an alternating fashion. Exactly 
how often this exercise needs to be repeated is depen- 
dent upon the individual woman and each woman must 
“test” her own needs. Finally, the woman should be in- 
structed to wipe until the seminal fluid is gone. This 
may require several wipes since the seminal fluid is very 
similar to Peak-type mucus. This process, however, as- 
sures that the excess seminal fluid will be eliminated 
with the use of this instruction. 


The instruction should be used for couples of normal 
and abnormal fertility. The couple with an infertility 
problem should use this instruction so that confusion 
does not exist regarding observations that mark their 
true fertility. Because of this, it is a very important in- 
struction for them. It should also be pointed out that, 
whenever the instruction is used during the time of fer- 
tility, the couple should specifically wait thirty minutes 
prior to employing the instruction. This assures that the 
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sperm have an opportunity to migrate through the cer- 
vical canal to the fallopian tubes where conception can 
occur. 


The seminal fluid instruction should not be viewed as 
contraceptive. The teacher should know that once the 
seminal fluid has been deposited in the vagina, there is 
no physical means of removing the seminal fluid that 
would prevent a pregnancy. The instruction to wait thirty 
minutes before employing the SFI during the time of 
fertility is an additional assurance that the instruction is 
not contraceptive. 


The seminal fluid instruction was developed, at least in 
part, through a study of our own patients. Many women 
have a natural tendency to urinate following intercourse 
most likely because of a natural irritation of the urethra, 
which occurs as the result of intercourse (see Chapter 
15). Thus, the implementation of the SFI is a standard- 
ized action which many women already undertake. 


There are a number of advantages to employing the 
seminal fluid instruction. First of all, it prevents confu- 
sion developing in the observation of the mucus. In ad- 
dition, it may have the positive effect of decreasing the 
incidence of bladder infections. And finally, many 
women have reported that it eliminates the discomfort 
of an additional discharge the day following intercourse. 


G. “Double” Peak 


Instructions related to a “double” Peak should be con- 
sidered a basic system instruction. There may be times 
when such instruction will be delayed because of the 
reproductive category in which the client finds herself. 
For example, if a woman is breastfeeding totally, she 
may not have immediate use for the “double” Peak in- 
structions, In these situations, it is appropriate to delay 
the instructions until the appropriate time. However, 
teaching of the “double” Peak instruction is fundamen- 
tal to good teaching of the CrMS. 


H. When in Doubt, Consider Yourself of Peak 
Fertility and Count Three 


Whenever the couple has doubt in regard to the use of 
the CrMS, they should consider themselves of Peak fer- 
tility during the time of the doubtful period and count 
three days of additional fertility following the single 
day or last day of doubt. This is an important instruc- 
tion that covers any unusual happening which may cre- 
ate confusion in the clients’ minds. Perhaps observa- 
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tions have been missed or forgotten: perhaps an unusual 
set of circumstances occurs that creates confusion. When 
doubt exists and the couple intends to avoid pregnancy, 
they should consider that time Peak fertility. In addi- 
tion, when such confusion exists, they should be in- 
formed to contact their FertilityCare™ Center so that 
the questions they have can be answered and the doubt 
can be relieved. 


Examples of Basic Instructions 

———_— 
In Figure 9-1, six cycles are used to portray the basic 
instructions of the CrMS. To interpret this chart, as well 
as others, the mucus observations have to be performed 
correctly and then charted properly. Good observations 
and charting are the first two of the basic instructions 
of the CrMS. 


In cycle A, a typical cycle is shown. The menstrual pe- 
riod and from the beginning of the mucus until three 
full days past the Peak Day are considered fertile. The 
pre-Peak dry days and from the end of the fourth day 
post-Peak until the next menstrual period are consid- 
ered infertile. After three months of good charting and 
observations and proper recording of such, the dry day 
on the fifth day of cycle A is also considered a pre-Peak 
dry day and considered infertile. If it is the couple’s 
intention to avoid pregnancy, intercourse could occur 
at the end of the day during the pre-Peak dry days and 
at the end of the day on the fourth day post-Peak or any 
time of the day thereafter once the interim instructions 
have been properly followed. 


In cycle B, the instruction is shown regarding one or 
two days of non-Peak mucus. Any one or two days of 
non-Peak mucus during the pre-Peak phase of the cycle 
are considered fertile and charted with white, baby 
stamps. However, they do not necessitate a count of 
three. Such occurrences of mucus are referred to as 
“mucus patches.” 


In cycle C, a non-Peak mucus patch of three days is 
shown. When three or more days of non-Peak mucus 
occur consecutively, three additional days of fertility 
are added after the last day. 


In cycle D, the occurrence of an early ovulation is shown. 
With an early ovulation, the pre-Peak phase of the cycle 
is considerably shorter than usual. In addition, the mu- 
cus buildup to the Peak Day begins earlier in the cycle, 
in this case on day 4. With the appearance of mucus, 
fertility begins and the usual instructions are followed. 


In cycle E, the instruction related to a single day of Peak- 
type mucus is shown. Three additional days of fertility 
are added to any single day of Peak-type mucus that is 
observed, 


In cycle F, the occurrence of unusual bleeding is shown. 
When unusual bleeding is identified, it should be con- 
sidered Peak-type fertility and three additional days of 
fertility are added after the last day. Both cycle E and 
cycle F also show the occurrence of a “double” Peak. 


Achieving Pregnancy. 

cere 
Figure 9-3 demonstrates the use of the CrMS to achieve 
a pregnancy in a couple of normal fertility. As a gen- 
eral rule, when a couple uses the days of Peak fertility, 
the chances that they will achieve a pregnancy are ex- 
tremely high. A preliminary survey of 50 pregnancies 
indicated that over 75 percent of the couples (of normal 
fertility) became pregnant in the very first cycle in which 
they used the days of fertility.” More study will be done 
in this area to help us understand it better. This rein- 
forces the long-recognized preciseness of the CrMS for 
identifying fertility. Because of this, the concept of “tak- 
ing a chance” has been made archaic. 


While the days of fertility listed in the basic system in- 
structions have been developed to provide a system that 
is highly reliable to avoid pregnancy, some of the in- 
structions are less effective when used to achieve a preg- 
nancy. Thus, a special fertility instruction has been de- 
veloped. It is (the lettering corresponds to the follow- 
up form): 


1-2. Use the Days of Greatest Quantity and Qual- 
ity and First Two Days Afterward 
This instruction was developed upon the asser- 
tion that these days would be the days of highest 
fertility during the course of a menstrual cycle. In 
addition, it is based upon experience in viewing 
the CrMS in actual application and the scientific 
data that suggests that ovulation occurs in 95 per- 
cent of cycles from two days before to two days 
after the Peak Day. However, it should be made 
clear that, at the present time, there is no orga- 
nized set of data which specifically proves this 
instruction. Nonetheless, experience shows that 
an instruction such as this is worthwhile in assist- 
ing the couple to focus their efforts in achieving 
pregnancy at this particular time of the cycle. Cau- 
tion should be exercised when providing this in- 
struction to couples who are using the CrMS to 
avoid pregnancy. They must not be led to believe 
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that some of the days that are listed as days of — A basic principle in teaching the CrMS is that the op- 
fertility can be observed as infertile. If the client tion to achieve a pregnancy is repeatedly open to the 
makes such an assumption, then the effectiveness couple and that their freedom to select the use of the 
of the system will be considerably lowered as a _ system in this fashion should always be preserved. The 
means of avoiding pregnancy. This special fertil- | couple can use the CrMS effectively, according to their 
ity instruction is designed to augment the system’s _ intentions, on/y if they have full knowledge of its use 
effectiveness as a means of achieving pregnancy —- both as asystem to achieve as well as a system to avoid 
and is of special importance to client couples who pregnancy. Thus, the statement is made that a good 
may be experiencing infertility. achiever knows well how to use the CrMS to avoid a 
pregnancy and a good avoider knows well how to use 
the CrMS to achieve a pregnancy. 


nr 
amen + 
peemnes maea 


Figure 9-3; A chart depicting an achieving-related pregnancy. 
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Special Instructions and Applications 


he instructions of the CrMS vary from one repro- 

ductive category to another. These variations are 
used temporarily until the basic system instructions are 
restarted. The instructions for these various situations 
are referred to as special system instructions. They ap- 
ply to a group of special applications of the system. A 
thorough understanding of these instructions and ap- 
plications, is considered basic to the teaching of the 
system. This chapter details these different instructions 
and applications. 


Coming Off Birth Control Pills 

— 
A large percentage of women coming into a 
CREIGHTON MODEL program will be coming off birth 
control pills or other hormone suppression (e.g., Depo 
Provera, Norplant) largely because of their dissatisfac- 
tion with them. Generally, little problem is encountered 
in teaching them the system. However, a continuous 
discharge coming from a cervical eversion can be ob- 
served. In addition, some women coming off birth con- 
trol pills will have prolonged periods of anovulation 
following the cessation of the pills. But, the system can 
be learned and used during this period of time. Perhaps 
of most importance is the modification of genital be- 


d 


havior, which becomes necessary with the institution 
of a natural means for fertility regulation. Generally, 
this difficulty solves itself as the clients begin to use 
and practice the system. 


The following special considerations should be applied 
to those women and couples who are coming off birth 
control pills. 


|. They should stop the pill immediately after the In- 
troductory Session. They should be advised at that 
time that withdrawal bleeding should be anticipated 
within a few days after stopping the pill. 


id 


The couple should avoid genital contact for one 
month or one cycle, whichever is shorter, so confi- 
dence may be established. 


3. The interval between the time of the withdrawal 
bleeding and the first normal menses may be longer 
than the woman’s usual cycle interval. In addition, 
the first normal period will usually be heavier than 
pill “periods.” 


4. The first ovulation following cessation of the pill 
may be more painful than usual. 


5. These couples should be advised to avoid achiev- 
ing a pregnancy during the first three to six cycles 
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following cessation of the pill. The reason for this 
is the possible increase in the frequency of sponta- 
neous abortion during this time. 


6. The woman may be temporarily (or even perma- 
nently) anovulatory after stopping the pill resulting 
in a long period of time in which ovulation and 
menses do not occur. Such an occurrence poses little 
difficulty in using the CrMS as a system to avoid 
pregnancy. The instructions relative to anovulatory 
states such as breast feeding should be followed in 
this circumstance. However, persistent post-pill ano- 
vulation can be a cause of infertility and, if it per- 
sists longer than six months after cessation of the 
pill, the woman should be referred to her physician. 


7. Once the woman begins cycles, the pre-Peak phase 
of the cycle may be more variable in length than 
usual. 


8. The post-Peak phase of the cycle may also be more 
variable in length during the initial months of chart- 


ing. 


9. If there is a delay in the return of ovulation, the 
woman may experience a variable return of Peak- 
type mucus, typical of oligoovulatory and anovula- 
tory conditions. 


10. The usual follow-up schedule is generally adequate 
for couples coming off birth control pills. 


11. Since avoiding genital contact after stopping birth 
control pills may be initially difficult, it is often nec- 
essary to be particularly supportive of these couples 
and to assist them in the creation of other non-geni- 
tal expressions of their love. 


12.Some post-pill couples will be anxious about the 
effectiveness of the CrMS and their ability to rec- 
ognize and interpret the mucus sign. Therefore, re- 
assurance at this time may be necessary. 


13. It should also be kept in mind that most of the prob- 
lems which occur in this population of women re- 
late to the previous use of the birth control pill and 
are, in effect, due to aftereffects of its use (e.g. ir- 
regular ovulation and cervical erosion). It may be 
necessary to point out to the client that the prob- 
lems are not specifically related to the CrMS so 
much as they are to the previous use of birth con- 
trol pills. As the couple progresses with the system 
and extends the time after cessation of the pill, these 
problems tend to correct themselves. 


14. Special Instructions 


A. If it is the intention to avoid pregnancy, in- 
tercourse should always be at the end of the 


infertile days through the first normal men- 
strual cycle. 


B. The basic pre-Peak system instructions ap- 
ply through the first normal menstrual cycle. 


C. After the first normal menstrual cycle, the 
basic pre- and post-Peak system instructions 
apply. 

D. If anovulation occurs or a continuous dis- 
charge is present, manage as for those two 
conditions. 


A Note About “Normal Cycles” 

— 
When there is a return of fertility after situations in 
which it has been suppressed (coming off birth control 
pills, depo provera, Norplant, postpartum, breast feed- 
ing, other anovulatory or oligoovulatory conditions), a 
period of time is generally necessary for the return of 
normal fertility to occur. In most of these circumstances, 
normal fertility will return within three menstrual cycles. 
During this return, however, “double” Peaks and the 
variable return of Peak-type mucus occur more com- 
monly. Thus, it is good to wait until normal fertility 
returns before implementing the full instructions of the 
system. 


The return of normal fertility can be determined by the 
presence of a normal cycle. Following the pre-Peak in- 
structions (end of infertile days for intercourse) through 
one normal cycle is a marker for advancing the instruc- 
tions. To do this, the teacher and user must know what 
is meant by a “normal cycle.” A normal cycle is one in 
which the woman has confidently identified the Peak 
Day and a usual menstrual flow has occurred 8 to 16 
days later. 


A Note on the 
Pre-Peak Instructions 
ee 
When one refers to the use of the pre-Peak instruc- 
tions, it means that intercourse is limited to the end of 
the infertile days and that the instructions related to both 
Peak-type and non-Peak-type mucus are recommended, 
If the couple has not passed the Peak Day and the couple 
intends to avoid pregnancy, the couple is still pre-Peak 
and intercourse should occur on infertile dry days only 
and then only at the end of the day. Any mucus which 
is observed is considered fertile and the instructions 
are followed as they would apply to that type of dis- 
charge. 


Breast Feeding 

Ss 
Breast milk is the best nutritional source for the new- 
born child. Generally, fofa/ breast feeding can continue 
for the first six months after childbirth at which time 
supplementation becomes necessary. At that point, how- 
ever, partial breast freeding can continue for several 
months or even years. Prior to the availability of the 
Billings Ovulation Method and the CrMS, the breast- 
feeding period posed considerable difficulty for natu- 
ral methods of fertility regulation. With the advent of 
these systems, most cases can be handled with relative 
ease. Important in understanding the CrMS instructions 
as they apply to breast feeding is a clear understanding 
of the difference between /ofal and partial breast feed- 


ing. 
Total Breast Feeding: 


All of the infant’s nutritional sustenance excepting 
occasional sips of water is received from the breast. 


Partial Breast Feeding: 

When supplemental feeding is begun, as an addi- 
tion to breast feeding, the woman is defined to be 
partially breast feeding. Once this process begins, 
then weaning has begun. It should be noted, how- 
ever, that the weaning process may occur rapidly 
(over a few days) or s/ow/y (over several months). 
Indeed, the beginning of weaning is not synony- 
mous with the cessation of breast feeding. 


Suckling an infant at the breast produces a physiologi- 
cal suppression of ovulation, which may continue for 
an extended period of time. The return of fertility can 
occur before the return of menstruation. About one out 
of three women will ovulate before menses returns. ' 


Much of the success with the CrMS in breast-feeding 
women is dependent upon the ability of the mother to 
establish a good milk supply. With an erratic milk sup- 
ply, the signs of fertility may become more difficult to 
interpret. A woman should never be advised to stop 
breast feeding so that her menstrual period can be al- 
lowed to return. A good FertilityCare™ teacher will be 


Hints on Increasing the Milk Supply 

1. Get plenty of rest. 

2. Drink extra fluid. 

3. Nurse the child under restful and relax- 
ing conditions. 
Increase the frequency of nursing. 
Nurse the child on demand. 
Nurse at night. 
Use the breast as a pacifier. 


GH On 
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prepared to provide the mother with helpful hints that 
will assist her in the establishment of a good milk sup- 


ply. 


A number of questions may be helpful in assessing the 
mother’s current breast-feeding status. Some of these 
questions have been incorporated into the Follow-up 
Form so that changes in the breast-feeding pattern can 
be documented from follow-up to follow-up. 


1. Have night feedings been discontinued? 
2. Has milk or formula been introduced? 


Have solids been introduced? 


= oe 


Has there been any alteration in the baby’s nurs- 
ing pattern? 

5. Has the mother been sick, on vacation, or under 
stress? 


6. Isa pacifier being used? 


The best time for the breast-feeding couple to be intro- 


duced to the CrMS is during the /ast three months of 


pregnancy. At that time, they should attend an Intro- 
ductory Session and be provided a booklet, stamps, and 
chart. In this way, they will be prepared for the post- 
partum period and they can proceed directly to a sched- 
ule of follow-up appointments. 


Once the lochia decreases or disappears, the general 
pattern for the CrMS in breast feeding is one of dryness 
associated with an occasional patch of either Peak-type 
or non-Peak-type mucus. Once weaning begins, the 
woman should anticipate observing a variable return 
of Peak-type mucus prior to the onset of her first men- 
struation. Normal ovulatory function returns over the 
first three menstrual cycles. During these cycles, some 
additional variations in cyclic function may be observed. 
As a general rule, the basic system instructions can be 
used after the third menstrual cycle has been completed. 
Occasionally, they can be introduced earlier. However, 
there are certain special instructions which apply to the 
breast-feeding woman and the instructions depend upon 
whether she is fotally or partially breast feeding. A typi- 
cal charting example can be found in Figure 10-1. 


If Breast Feeding: 
1. The couple should begin charting when the lochia 
decreases (usually three weeks postpartum). 


2. The first follow-up scheduled should be at five 
weeks postpartum at which time the couple will have 
two weeks of charting to discuss. 


3. The usual follow-up schedule should be followed 
through the first four follow-ups and even further if 
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necessary. However, at the fourth follow-up a spe- 
cial breast-feeding follow-up schedule should be re- 
viewed with the client. Generally, by the fourth fol- 
low-up the principles and concepts of the system, 
the observations and the charting are understood 
well. At that time, the couple should be instructed 
to return for follow-up on an every-six-week basis 
through the first three complete menstrual cycles. 


. Special Instructions: Breast feeding is essentially a 


preovulatory condition. The following special in- 
structions apply: 


If Totally Breast Feeding 
A. The couple should consider the first eight 
weeks (the first 56 days after the birth date 

of the baby) infertile. 
During this time, they should learn the 
CrMS so that at the eight-week point they can 
rely upon it. During these 56 days, the couple 
should consider themselves infertile regard- 
less of what pattern of mucus is observed. The 
avoidance of genital contact is necessary only 
at the time of the postpartum bleeding (usu- 
ally the first three to four weeks) but, after 
that time, the couple does not have to avoid 
genital contact. Once the couple reaches the 
S6th-day postpartum it may be necessary for 
them to avoid genital contact for one or two 


weeks to establish confidence in their obser- 
vations. This is a guideline left to the teacher’s 
and user’s good judgment. It should be 
stressed that this instruction applies on/y if the 
woman is totally breast feeding. Once that pat- 
tern is broken, this instruction no longer ap- 
plies. 


B. Ifthe couple does not come into the program 
until after the eighth-week postpartum, then 
genital contact must be avoided for two weeks 
(if completely dry during this time) or four 
weeks (if mucus is apparent). 


C. Intercourse should always occur at the end 
of the day through the first normal menstrual 
cycle. 


D. The basic pre-Peak instructions are appli- 
cable during this period of time. 


If Partially Breast Feeding 
A. The first eight weeks after the birth date of 
the baby are not considered infertile. 


B. This couple should avoid genital contact for 
one month to learn the mucus sign with con- 
fidence. 


C. If the couple is avoiding pregnancy, inter- 
course should occur always at the end of the 
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Figure 10-1: CrMS chart showing a postpartum, breast-feeding pattern. 


day through the first normal menstrual cycle. 


D. The basic pre-Peak instructions apply. 


Once Menses Returns 
There are special instructions for the breast-feeding 
woman once the menstrual periods return. She should 


be informed of these instructions well in advance of 


the return of menstruation so that she can anticipate 
them during this period of time. 


1. Ovulation usually returns within the first three men- 
strual cycles. 


to 


The initial cycles may be irregular and/or anovula- 
tory. As a result, “double” Peaks can be anticipated. 
This is a form of the variable return of Peak-type 
mucus. 


3. The pre-Peak phase of the cycle may be variable in 
length. 


4. The post-Peak phase of the 
length. 


ycle may be shorter in 


5. Special Instructions 
A. The basic pre-Peak instructions apply 
through the first normal menstrual cycle. 
The breast-feeding couple should be notified, 
well in advance of its occurrence, that when 


weaning commences, a variable return of 


Peak-type mucus may be experienced. This is 
due to the rising and falling levels of estrogen 
which occur during this period of time with 
the return of ovulatory function. As the estro- 
gen levels rise, Peak-type mucus is produced. 
As they fall, this type of mucus disappears. 
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The instructions of the CrMS allow the couple 
to navigate this period usually without great 
difficulty. 

Some women who are breast feeding will 
have a continuous discharge. In cases such as 
that, yellow stamps may be applicable. Yel- 
low stamps used during breast feeding are only 
applicable up to the return of the first men- 
struation. They should not be used once 
menses returns without redefining their appli- 
cation. 


Postpartum-Not Breast Feeding 

aedialenicbaidee — 
The earliest ovulation reported in the medical litera- 
ture following childbirth in the absence of breast feed- 
ing has been at 27 days.' Therefore, no automatic time 
of infertility can be presupposed in this group of women. 
These couples should consider themselves fertile from 
the time of the child’s birth. In addition, these women 
may have received a drug to suppress lactation, 


The best time for the couple to receive their introduc- 
tion to the CrMS is during the /as¢ three months of preg- 
nancy. At this time, they receive their booklet, stamps, 
and chart with the anticipation of beginning follow-up 
in the early postpartum period. The following instruc- 
tions are used for this reproductive category (a typical 
charting example can be found in Figure 10-2): 


1. Charting should begin when the lochia decreases, 
usually three to four weeks following delivery. 


to 


The couple should avoid genital contact for the first 
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Figure 10-2: A CrMS chart depicting a postpartum, not breast-feeding pattern. 
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four weeks of charting so the woman can develop 
confidence in her observations. 


3. The first follow-up should be scheduled for two 
weeks after charting has begun. 


4. The usual follow-up schedule should be followed. 


5. Special Instructions 

A. [fit is the intention to avoid pregnancy, in- 
tercourse should always be at the end of the 
infertile days through the first normal men- 
strual cycle. 


B. The basic pre-Peak instructions apply 
through the first normal menstrual cycle. 


C. After the first normal menstrual cycle, the 
basic pre- and post-Peak instructions apply. 


In this reproductive category, ovulation may occur ap- 
proximately 35 percent of the time prior to the onset 
of the first menstruation. Thus, one cannot simply wait 
until the return of the first menstrual period to begin 
monitoring one’s fertility. 


A continuous mucus discharge can become apparent 
in the early postpartum period. If it does, the user may 
be a candidate for the use of the pre-Peak yellow 
stamps. 


Post-Abortion 

———— 
Women who have had a spontaneous abortion (mis- 
carriage), ectopic pregnancy or induced abortion will 
have very little suppression of ovulation after the loss. 
Ovulation can return within two weeks. Therefore, the 
following instructions apply to this reproductive cat- 


egory: 


1. Charting should begin when the bleeding decreases, 
usually within one week following the incident. 


tN 


The couple should avoid genital contact for the first 
four weeks of charting so the woman can develop 
confidence in her observations. 


3. The first follow-up should be scheduled for two 
weeks after charting has begun. 


4. The usual follow-up schedule should be followed. 


5. Special Instructions: 

A. If it is the intention to avoid pregnancy, in- 
tercourse should always be at the end of the 
infertile days through the first normal men- 
strual cycle. 


B. The basic pre-Peak instructions apply 
through the first normal menstrual cycle. 


C. After the first normal menstrual cycle, the 
basic pre- and post-Peak instructions apply. 


Whenever a woman suffers a miscarriage, ectopic preg- 
nancy, or induced abortion, there is a sense of loss that 
follows. For each of the situations, the woman, her hus- 
band and even members of the family will go through 
a grieving process. With the FertilityCare™ teacher 
being aware of that process, support is provided to the 
couple during this period of time. 


Single — Not Genitally Active 

ee 
FertilityCare™ Centers often see young women who 
are not genitally active who come to learn the CrMS. 
There can be a variety of reasons why they would like 
to chart their cycles. It could be for medical reasons 
such as dysmenorrhea, irregular cycles, premenstrual 
syndrome or recurrent ovarian cysts. Sometimes, they 
have been placed on birth control pills for the treat- 
ment of a medical condition and they want a non-birth- 
control-pill evaluation and treatment. In other cases, 
they would like to foster a respect and appreciation of 
their fertility. 


In such cases, the CrMS makes a distinction between 
the adolescent who is not genitally active and the single 
woman who is not genitally active. By convention, the 
adolescent would be considered 17 years of age and 
under and the single woman would be considered 18 
years of age and older. In both situations, the teacher’s 
responsibility is to explain the CrMS to their specific 
application. Discussing fertility appreciation with them 
is important so that they understand how the system 
furthers their understanding of how their body works 
and functions. The CrMS actually speaks to women 
about how their body works and functions with spe- 
cific relevance to fertility and women’s health. It helps 
them develop a language of the body, which helps de- 
velop self-esteem and self-respect. 


When working with women who are not genitally ac- 
tive, it is the CREIGHTON MODEL teacher’s and 
physician’s responsibility to affirm and support their 
chastity. 


Premenopause 


pela ———— 


The menopause is defined as the cessation of the men- 
strual flow. It is due to the normal aging process of the 
ovaries that decreases their functioning capability. The 
average age of the menopause is around 49 years, but 
the normal range can be from 37 to 56 years of age.’ 
The time leading up to the menopause is called the pre- 
menopause. 


The premenopause is a time of adjustment for many 
women and their families. Not only is there a change in 
hormones with the subsequent loss of fertility, but the 
family is usually undergoing changes at the same time. 
This is a time when the children usually begin to leave 
home. In addition, a woman’s husband may be reach- 
ing a point of frustration with his work knowing he is 
reaching an age where changes are not easily made. 
The many adjustments that are necessary at this period 
of a woman’s life may create tensions and anxiety. In 
addition, fear of pregnancy may add to the increasing 
anxiety. Not all women will experience these tensions, 
but it is a group that requires a special sensitivity to 
these needs. 


For the purposes of definition, premenopause is defined 
to apply to any woman who is 40 years of age or older. 
This is an arbitrary, working definition based only upon 
age and not a specific physiological change. However, 
it is a simple definition that has worked well from a 
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practical point of view. 


The CrMS is a great advance for couples in this age 
group. It will give them the necessary security that they 
desire in their family planning. This group of women 
is, in fact, one of the easier groups (from a system point 
of view) to teach. Although the menstrual cycles tend 
to become shorter and more irregular, the instructions 
will carry them through without much difficulty. The 
greatest difficulties will relate to the fear of pregnancy 
and developing confidence in the system and in them- 
selves, 

The following are important to teaching considerations 
for this reproductive category (a typical charting ex- 


ample can be found in Figure 10-3): 


1. The usual follow-up schedule is generally adequate. 


to 


The cycle patterns may be irregular and/or anovu- 
latory. 


3. The mucus patterns may be more irregular with 
more mucus “patches” and a variable return of Peak- 
type mucus observed. 


4. The pre-Peak phase of the cycle may be shorter than 
usual. Therefore, it is necessary to watch for early 
ovulation by being certain to observe for the pres- 
ence or absence of mucus during menses. 


nN 


The post-Peak phase may be irregular in length from 
cycle to cycle. 
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Figure 10-3: A premenopause pattern charting using the CrMS. 
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6. Unusual bleeding may be more frequently observed 
so the instructions regarding unusual bleeding may 
be more applicable. 


7. The menopause has been reached when one year 
passes without a period. 


8. Instructions 
A. Basic system instructions apply 

The premenopausal woman may experi- 
ence “hot flushes.” These flushes are a sud- 
den feeling of warmth, sometimes associated 
with sweating and flushing of the skin, which 
begin in the head, neck and upper chest. They 
last for only a few seconds (rarely longer than 
one minute) and they may occur several times 
a day or infrequently. Generally, they run their 
natural course, disappearing after several 
months. The cause of “hot flushes” is not en- 
tirely understood, but they are definitely re- 
lated to decreased levels of estrogen hor- 
mones. Therefore, “hot flushes” and dry days 
tend to go together. 

Physicians will often prescribe an estro- 
gen supplement to control the “hot flushes.” 
These estrogen hormones may stimulate the 
production of Peak-type mucus. 
IMPORTANT 

Ifa woman in this age group develops un- 
usual bleeding, a continuous discharge, in- 
termenstrual bleeding, or a discharge that is 
malodorous, the teacher will advise her to see 
her physician. 


Post-Sterilization — Medical Reasons 

———— 
As the CrMS has developed over the years to become 
highly applicable to a variety of women’s health prob- 
lems, women who have been sterilized will often come 
to seek instruction. In this case, they may have had a 
tubal ligation or they come after their husbands have 
had a vasectomy. In such cases, the basic system is 
taught to them. 


When teaching women such as this, post-tubal liga- 
tion syndrome is discussed with them. This condition, 
while continuing to be somewhat controversial, includes 
menorrhagia, premenstrual syndrome (PMS), and pel- 
vic pain. It is thought to occur in a fairly large percent- 
age of women who have had previous tubal ligations. 
In many cases, we have found that the abnormal bleed- 
ing is the result of hormonal dysfunction and PMS 
symptoms can be associated with it. 


Sometimes these women experience regrets for having 
had a sterilization and a discussion as to whether or not 
they would ever consider having a reversal can be help- 
ful in the teaching situation. Furthermore, it is impor- 
tant to explain to them that the CrMS can be used as a 
means of family planning because there is now a re- 
ported two percent failure rate for tubal ligation over 
the first ten years of its use.’ It may be difficult although 
not impossible for them to avoid genital contact during 
the time of fertility, but support with instruction on non- 
genital forms of sexual interaction is often very help- 
ful. 


Infertility 

ooo 
FertilityCare™ teachers will see a number of clients 
who have experienced difficulties in achieving a preg- 
nancy. The CrMS offers hope to couples with infertil- 
ity problems because it assists them in identifying the 
Peak time of their fertility. The CREIGHTON MODEL 
is the most precise system currently available for iden- 
tifying the Peak time of fertility. The CrMS thus assists 
in the treatment of the infertility problem and can be 
very helpful in the overall evaluation of the infertility 
problem itself. 


When an infertility client is undergoing an evaluation, 
the CrMS can be used in a number of ways. It is ex- 
tremely helpful at targeting the cycle properly so that 
various tests can be performed accurately and repro- 
ducibly. The postcoital test should always be done when 
the best mucus is observed. If this test is done at the 
wrong time of the menstrual cycle, the information ob- 
tained will be in error. Hysterosalpingography, proges- 
terone levels, and endometrial biopsies can all be timed 
properly by an understanding of the CrMS. The 
hystersalpingogram should be done within the week 
following menstruation. The progesterone level should 
be drawn during the mid-luteal phase of the menstrual 
cycle. In order to do this in a way which is reproduc- 
ible from one cycle to the next and from one woman to 
the next, the progesterone level should be drawn on 
the 3rd, 5th, 7th, 9th, and 11th day following the Peak 
Day during the first cycle of evaluation and on the 7th 
day following the Peak Day on all subsequent evalua- 
tion cycles. When the progesterone level is drawn in 
this fashion, it allows for a simple and yet reproducible 
means through which a mid-luteal progesterone level 
can be obtained. The endometrial biopsy is generally 
done one or two days prior to the beginning of men- 
struation. By having a knowledge of the length of the 
post-Peak phase, a properly timed premenstrual en- 
dometrial biopsy can be calculated in advance by count- 


ing the appropriate number of days from the Peak Day. 


In addition to the above, knowledge of the mucus sign 
is extremely helpful in further understanding the infer- 
tility problem itself. Much research has now been com- 
pleted in this area. It is our feeling that the CrMS repre- 
sents one of the greatest advances in the study of infer- 
tility and the last 30 years and that, as it becomes more 
available, it will be the cornerstone to every infertility 
evaluation. A number of patterns can now be described 
as a preliminary look at the use of the CrMS in the evalu- 
ation of infertility. These patterns include dry cycles, 
limited mucus cycles, and regular mucus cycles. (Typi- 
cal charting examples can be found in Figure 10-4). 


A. Dry Cycles: A dry cycle is one in which there is 
no cervical mucus discharge observed through- 
out the course of the menstrual cycle. The cause 
of such a cycle is not entirely understood. At 
the present time, two potential causes appear to 
exist. In the first, despite normal preovulatory 
estrogen levels, the cervix does not respond with 
the production of cervical mucus. This might 
occur when the cervix has been previously dam- 
aged, such as following cryosurgery or cone bi- 
opsy. Dry cycles might also result from inad- 
equate production of estrogen from the follicle 
resulting in inadequate stimulation of the cer- 
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vix and thus no cervical mucus production. At 
the present time it would appear that the latter 
reason is by far the most frequent cause of dry 
cycles (Cycle C: Figure 10-4). 


Limited Mucus Cycles: In limited mucus 
cycles. the amount of the cervical mucus dis- 
charge is significantly reduced. Limited mucus 
cycles are generally associated with inadequate 
ovarian function. The preovulatory level of es- 


trogen is low and, therefore, the stimulation of 


the cervix is reduced. This mechanism, at the 
present time, appears to best explain the reduc- 
tion in mucus production. Often, in these cycles, 
the post-ovulatory progesterone level will be 
markedly reduced (Cycles A and B: Figure 10- 
4). 


. Regular Mucus Cycles: In regular mucus 


cycles, the cervical mucus cycle is more normal 
in its appearance (Cycles D and E: Figure 10-4) 

A regular mucus cycle may be associated with 
a number of other problems. In cycle D of Fig- 
ure 13-4, a regular mucus cycle is shown in as- 
sociation with a short post-Peak phase. This par- 
ticular cycle was monitored with hormone evalu- 
ation and the /ength of the luteal phase was 
shown to be inadequately short. In cycle E, a 
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Figure 10-4: A CrMS chart showing various infertility patterns. 
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regular mucus cycle is present in association 
with a normal length post-Peak phase. In cycles 
such as this, the infertility may be due to a low 
sperm count. 


The limited mucus cycles are the most frequently ob- 
served. The second most commonly observed patterns 
are regular mucus cycles. The least frequently observed 
pattern is the dry cycle. These patients may become 
pregnant with a spontaneously occurring limited mu- 
cus cycle. However, the prognosis is worse than for 
those clients with limited mucus cycles. Medical treat- 
ment holds hope for success in those patients who do 
not become pregnant. The mucus cycle can be objec- 
tively assessed with the use of the 3C’S Mucus Cycle 
Scoring System (see Chapter 14). 


The following are important considerations for this re- 
productive category: 


1. The usual follow-up schedule is generally adequate. 


bh 


The infertility couple should avoid all genital con- 
tact during the first complete menstrual cycle. It is 
as important to the infertility couple as it is to the 
couple that wishes to use the system to avoid preg- 
nancy to have confidence in the identification of 
the mucus. Thus, avoidance of genital contact is nec- 
essary. It is also helpful to evaluate the mucus cycle 
itself. Unlike the instructions for other couples, the 
“month” of avoiding genital contact begins at the 
start of the menstrual cycle and goes through one 
complete cycle so that an adequate evaluation of 
one mucus cycle can be obtained. If the couple has 
infertility associated with long menstrual cycles, this 
does not apply. In such situations, one month of 
avoiding genital contact is recommended and it can 
begin at any time. 


w 


An explanation of the CrMS as it relates to infertil- 
ity should be provided each client in this reproduc- 
tive category. 


4. Special Instructions 
A. Avoid genital contact until good mucus is 
present. 

This guideline is for couples who have 
regular cycles and its purpose is to build up 
the sperm count. In addition, it has the advan- 
tage of taking the pressure off the couple who 
feel as if they must “perform” when their fer- 
tility arrives. If the couple avoids genital con- 
tact during the pre-Peak days of infertility, 
their desire to have intercourse at the time of 
fertility will be increased. 


B. Record the amount of stretch of the mucus 
(one inch, two inches, three inches, etc.). 
Every infertility client should record how 
much the mucus stretches when it is “stretchy.” 
This gives the teacher some indication of the 
amount of mucus that is present. Obviously, 
more stretch means more mucus. However, a 
teacher should know that even a very small 
amount of mucus may occasionally stretch 2 
or 3 inches. Thus, it is also helpful to ask the 
client if the amount of the mucus was great or 
small. 


C. Record abdominal pain (AP), right abdomi- 
nal pain (RAP), and left abdominal pain 
(LAP). 

This guideline allows for the recording of 
intermenstrual pain in these clients. There is 
no clear evidence at the present time that this 
assists in achieving pregnancy, but such a re- 
cording does hold some hope for the future in 
helping infertility clients. 


D. Use the days of greatest quantity and quality 
and the first two days afterward. 

Clients will often ask which days are “best 
to use.” This guideline is helpful in focusing 
attention on those days which should be the 
most fertile. It is not yet known whether a 
couple who has intercourse at the exact time 
that the mucus is observed has a greater chance 
of becoming pregnant. 


Infertility clients are experiencing a very difficult prob- 
lem. It is important that the FertilityCare™ Practitio- 
ner (FCP) and Instructor (FCI) be sensitive to their 
needs and special situation. The FertilityCare™ teacher 
is in an excellent position to offer sound advice, which 
is morally and ethically responsible, to clients in this 
reproductive category. In addition, the FertilityCare™ 
teacher is in an excellent position to be a health educa- 
tor and consumer advocate for couples in this repro- 
ductive category. 


Seminal Fluid ie 

Seminal fluid will be discharged following intercourse 
and may continue for up to 72 hours. Frequently, this 
discharge has the visual and sensual characteristics of 
Peak-type mucus. As a result, a woman may experi- 
ence confusion with the interpretation of her observa- 
tions. In addition, such observations may limit access 
to the CrMS as a system of avoiding pregnancy. In or- 
der to solve these problems, the seminal fluid instruc- 
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tion (SFI) has been developed. 


If a woman urinates following intercourse, bears down 
and does several (3 to 5) Kegel exercises in an alternat- 
ing fashion, and wipes until the seminal fluid is gone, 
she will usually not observe seminal fluid the day fol- 
lowing intercourse. In this way, whatever is observed 
the following day (or, technically, anything after the 
implementation of this instruction) can be observed on 
its merits as a discharge. Thus, if Peak-type mucus is 
observed, it is observed as Peak-type mucus and the 
appropriate instructions are followed. If the discharge 
is a non-Peak-type mucus discharge, then it is consid- 
ered non-Peak type. In addition, if the discharge is ab- 
sent, the dry observations which follow can be used 
accordingly. The basic principle is that whatever is ob- 
served is never assumed to be seminal fluid but always 
assumed to be a cervical mucus discharge. 


There are a number of features of this instruction that 
require additional explanation. First of all, the instruc- 
tion is to urinate following intercourse within one hour. 
The one hour time limit is given for two reasons. The 
instruction specifically attempts to avoid teaching 
couples to interrupt the act of intercourse immediately 
after its completion. A couple should be encouraged to 
use an appropriate time following intercourse to expe- 
rience the peace which can come at that point. At the 
same time, after one hour has passed, the seminal fluid 
instruction does not work. Secondly, the Kegel’s exer- 
cise, which is used in this instruction, is a contracting 
and relaxing of the muscles at the opening of the va- 
gina. The woman can detect these muscles by using the 
muscles which stop and start the flow of urine. After 
urination, four or five of the Kegel exercises should be 
performed and then the woman should gently bear 
down. This should be done in an alternating fashion. 
Exactly how often this exercise needs to be repeated is 
dependent upon the individual woman and each woman 
needs to “test” her own needs. Lastly, the woman should 
be instructed to wipe until the seminal fluid is gone. 
This may require several wipes since the seminal fluid 
is very similar to Peak-type mucus. This process, how- 
ever, assures that the excess seminal fluid will be elimi- 
nated with the use of this instruction. 


The instruction should be used for couples of normal 
as well as abnormal fertility. The couple with an infer- 
tility problem should use this instruction to eliminate 
confusion regarding observations that mark their true 
fertility. Whenever the instruction is used during the 
time of fertility, the couple with an infertility problem 
should be specifically instructed to wait thirty minutes 
prior to employing the instruction. This assures that the 


Seminal Fluid Instruction (SFI) 
1. Urinate after intercourse (within one hour). 


2. Bear down and do several Kegel’s exer- 


cises in an alternating fashion. 


Wipe until the seminal fluid is gone. 


Observe all discharge after the SFI on its 
merits. 


sperm have an opportunity to migrate through the cer- 
vical canal to the fallopian tubes where conception can 
occur. 


The SFI should not be viewed as contraceptive. The 
teacher should know that once the seminal fluid has 
been deposited in the vagina, there is no physical means 
of removing the seminal fluid that would prevent a preg- 
nancy. The instruction to wait thirty minutes before 
employing the SFI during the time of fertility is an ad- 
ditional assurance that the instruction is not contracep- 
tive. 


The teacher will be sensitive to those couples who may 
react negatively to this instruction. In our experience, 
this is an infrequent occurrence. The couple has the 
choice not to use this instruction if they so desire. How- 
ever, if they choose not to use the SFI, then, according 
to instructions, whatever discharge is observed after in- 
tercourse is observed on its merits as a cervical mucus 
discharge. 


The SFI was developed, at least in part, through a study 
of our own patients. Many women have a natural ten- 
dency to urinate following intercourse most likely be- 
cause of a natural irritation of the urethra, which oc- 
curs as the result of intercourse (see Chapter 15). Thus, 


the implementation of the SFI is a standardization of 


an action already performed by the majority of women. 


There are a number of advantages to employing the 
SFI. First of all, it prevents confusion with the obser- 
vation of the mucus. In addition, it may have the posi- 
tive effect of decreasing the incidence of bladder in- 
fections. And finally, many women have reported that 
it eliminates the discomfort of an additional discharge 
the day following intercourse. 


As previously stated, the implementation of the basic 
system instructions evolve over a period of time. As a 
general guideline, it requires three to five acts of inter- 
course with the successful employment of the SFI to 
recommend advancement of the system instructions. 
In cycle A of Figure 10-5, the couple has avoided geni- 
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Figure 10-5: The seminal fluid instruction charted with the CrMS. 


tal contact. Beginning on day seven of cycle B, the in- 
struction is employed as an end of the day, alternate 
day instruction (if it is their intention to avoid preg- 
nancy) and the SFI is implemented. The discharge that 
is observed the day following intercourse is observed 
on its merits. Thus, the non-Peak mucus days, which 
are seen on days 8 and 10, are observed as fertile but 
without a count of three. On day 12, a Peak-type mu- 
cus discharge is observed and the count of three fol- 
lows it. End-of-the-day intercourse continues. The 
Peak-type mucus discharge observed on day 24 fol- 
lowing an act of intercourse is observed as Peak fertil- 
ity with a count of three. Finally, on days 28, 30 and 
32, acts of intercourse employing the SFI are found to 
be successful in eliminating the excess seminal fluid 
and dry days are observed following it. In the next cycle 


with the successful implementation of the SFI, end of 


the day, every day intercourse during the pre-Peak phase 
of the cycle is used. 


Arousal Fluid Instruction 

oo 
Arousal fluid is a /ubricative fluid that comes from the 
Bartholin’s glands, which are located in the back por- 
tion of the opening of the vagina. This fluid is pro- 
duced in response to either physical or mental sexual 
stimulation. The fluid is designed to facilitate inter- 
course. Arousal fluid has different characteristics than 
either seminal fluid or cervical mucus discharge. First 
of all, it has /ess substance to it. It tends to dissipate 
quickly and disappear. \t loses its stretch quickly. \t tends 
to disappear by an hour or so following stimulation. 
The following instruction is designed for use in man- 
aging arousal fluid. 


Special Instructions 
1. Ifconfident that fluid is arousal fluid, then it may 
be ignored. 


to 


If ever uncertain, consider it fertile and observe it 
on its merits. 


As a general rule, arousal fluid poses very little diffi- 
culty for users of the CrMS. It is a fluid which is very 
characteristic in its appearance and it is classically as- 
sociated with some form of sexual stimulation. The as- 
surance that a particular discharge is arousal fluid should 
be verified through dialogue between the teacher and 
the client at the time of the follow-up. This assists the 
client in developing confidence in the observation of 
arousal fluid. If there is ever any uncertainty, it should 
be observed on its merits and considered fertile with 
the appropriate instructions followed. 


Some helpful hints which may assist the user in man- 
aging arousal fluid: If such a discharge is observed in 
association with the stimulation of breast feeding, the 
woman can be instructed to observe for the mucus ap- 
proximately one hour before or one hour following an- 
ticipated breast feeding. Also, if sexual arousal occurs, 
mucus observation can be delayed for one or two hours 
following the arousal. Generally, by that time, the 
arousal fluid will have dissipated and will not be ap- 
parent while cervical mucus discharge will still be 
present. Such helpful hints can be used in cases where 
this may pose a problem. 


Chapter 10: Special Instructions and Applications 
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Early Ovulation 

FS  . 
Ovulation may occur early in the menstrual cycle and, 
if this happens, the appearance of the mucus will occur 
earlier as well. This is a rare occurrence but becomes 
more frequent as the woman becomes older. Thus, it is 
particularly important in the premenopausal age group. 
However, it is viewed as a special circumstance with 
which all couples learning the CrMS should be thor- 
oughly familiar. 


It is easy to manage an early ovulation. This is done by 
making good observations of the presence or absence 
of mucus during the light, very light and brown days at 
the end of the menstrual flow. When mucus is observed, 
it is observed on its merits and appropriate instructions 
are followed (a typical charting example is found in 
cycle B, Figure 10-3). 


“Double” Peak 

tT 
A “double” Peak can be defined as the occurrence of 
two Peak-type mucus buildups which occur in the same 
menstrual cycle. In addition, there is a gap greater than 
4 days between the appearance of the first Peak Day 
and the resumption of Peak-type mucus discharge. 


A “double” Peak will occur principally in response to 
acute stress. When a woman is under stress, especially 
during the time of the mucus buildup, the process of 
ovulation may be temporarily halted. With this, there 
may be a buildup of the mucus to the Peak-type with- 
out the occurrence of ovulation. At a later time (usu- 
ally several days later), there will be a second buildup 
of the mucus to a “second” Peak. Ovulation will occur 
in association with this second Peak. The word double 
is placed in quotation marks because, in actual fact, 
there is still only one true Peak in the menstrual cycle. 
This true Peak is the last Peak Day in the cycle. Ina 
study of 564 menstrual cycles, the incidence of “double” 
Peak was 7.8 percent. The incidence was lower in 
women with regular cycles and higher in women com- 
ing off birth control pills, breast-feeding women, and 
women with irregular cycles. Clinically, it would ap- 
pear that some women are more prone to having 
“double” Peaks than others. 


The “double” Peak situation can be easily managed with 
proper education. The basic principle in this situation 
is advance education. Indeed, this is a second special 
circumstance with which every couple should be thor- 
oughly familiar while using the CrMS (Figure 10-6). 


A variety of different physical or emotional stresses may 
cause “double” Peaks. A complete list cannot be made, 
however, the following are common examples of acute 
stress: sickness, strenuous activity, change of job, mov- 
ing, bereavement, major decisions, holidays, visiting 
relatives, travel, weddings, exams, and so forth. It is a 
situation that can happen to any woman, and the “sec- 
ond” Peak generally occurs after the stress is relieved. 
Actually, such a “double” Peak may be a protective 
mechanism at work, thus reducing the chances of be- 
coming pregnant under stressful situations. 


The use of the CrMS assists couples in becoming more 
aware of their daily stresses. In American society, this 
is particularly important since many people are under 
great degrees of stress often without even realizing it. 
It is important that every couple realize how to antici- 
pate a “double” Peak. The signs are: 


1. Current or approaching stress. 
2. The Peak buildup or Peak Day appears unusual. 


3. The woman is 16 days or more post-Peak 
(“missed” period). 


If the couple becomes aware of current or approaching 
stress, then they may anticipate a “double” Peak. To do 
this properly, the husband is given the task of monitor- 
ing stress awareness in his wife. In addition, whenever 
the Peak buildup or the Peak Day appears unusual, then 
a “double” Peak can be anticipated. The wife’s task is 
to monitor the Peak buildup or any unusual character- 
istics of the Peak Day. Thus, on the third day following 
the Peak Day, the couple should ask the following two 
questions, referred to as the “double” Peak questions: 


1. The husband should ask his wife, “Has your 
Peak buildup or Peak Day been unusual in any 
way?” 


to 


The wife should ask her husband, “Have I been 
under any unusual stress over the past ten days?” 


If the answer is yes to either of these two questions, the 
couple should anticipate the approach of a “double” 
Peak. With this, the couple can implement the appro- 
priate end of the day instructions. 


If a woman goes 16 or more days post-Peak and a pe- 
riod does not begin bur the proper instructions on ob- 
servations and use of the system have been followed to 
avoid a pregnancy, then the couple should anticipate a 
special form of “double” Peak. This special situation is 
called a “missed” period. In actual fact, it is a prolonged 
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Figure 10-6: The “double” Peak and the effects of stress on a cycle. 


“double” Peak where ovulation has been delayed due 
to stress and may not occur for several days or even 
several weeks. It is referred to as a “missed” period 
because from a practical point of view, the woman iden- 
tifies it as such. However, it technically is not a missed 
period. A true menstrual period only occurs following 
an ovulation or an ovulatory event. Since the first Peak 
mucus buildup in this situation is not an ovulation event, 
no menstrual period should be physiologically occur- 
ring and, thus, is not truly missed. Nonetheless, the ter- 
minology is applicable from a practical point of view 
in teaching. In order to manage the “double” Peak situ- 
ation, every couple should be aware of the special in- 
structions which relate to this special circumstance: 


Special Instructions 
1. On P+3 ask “double” Peak questions. 


2. If answer is “yes” to either question, anticipate 
“double” Peak. 


3. If post-Peak phase greater than 16 days in dura- 
tion and system is used properly to avoid preg- 
nancy, anticipate “missed” period form of 
“double” Peak. 


4. If “double” Peak anticipated, follow pre-Peak end 
of the day instruction until the situation is clari- 


fied. 


“Split” Peak 


A “split” Peak can be defined as the occurrence of a 


gap no greater than 4 days between observations of 


Peak-type mucus. Instead of the Peak-type mucus days 
occurring consecutively in the mucus buildup, the days 
are “split,” generally by dry days. So long as the re- 
sumption of the Peak-type mucus occurs on or before 
the end of the fourth day, it is not technically a “double” 
Peak but is classified as a “split” Peak. The separate 
classification of this situation is supported by the fact 
that, while on the one hand this occurs quite often, on 
the other hand it poses little difficulty to the new user. 


Long Cycles 
a 
Long menstrual cycles can generally be defined as 
cycles that are consistently longer than 38 days in du- 
ration. This is a definition which is used for classifica- 
tion purposes. For some women, long menstrual cycles 
are a normal pattern. For them, the basic instructions 
will apply. These women will usually experience a 
longer period of pre-Peak dry days. However, they may 
also experience “patches” of non-Peak-type mucus in- 
terspersed with the pre-Peak dry days. The basic in- 


structions for these “patches” can also be followed (Fig- 
ure 10-7). 


On occasion, women with long cycles will have a pat- 
tern which resembles the variable return of Peak-type 
mucus. In situations such as this, the basic instructions 
may still apply but, on occasion, instructions for con- 
tinuous mucus may be required. 
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Chapter 10: Special Instructions and Applications 


Anovulation 

ooo 
The woman who is anovulatory or irregularly ovulat- 
ing can be either one of the easiest or one of the most 
challenging cases to manage with the CrMS. Usually 
two patterns are observed (see Figure 10-8, examples 
A and B): 


|. Long periods of dryness with an occasional ovula- 


tory mucus buildup or a frequent variable return of 


Peak-type mucus (Example A). 


2. A variable return of Peak-type mucus that is easily 
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Figure 10-8: Anovulatory cycles illustrated by a CrMS chart. 
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navigated, or a difficult variable return that is close 
to or identical with a prolonged Peak-type mucus 
discharge (Example B). 


In either situation, the basic instructions should be ap- 
plied with the understanding that it is an end-of-the- 
day situation. This situation is similar to the one ob- 
served in breast feeding. If an ongoing continuous mu- 
cus discharge is present, a pattern of fertility and infer- 
tility can generally be established and yellow stamps 
can be used. 


Post-Peak, Non-Peak Mucus 


Commonly, women charting the CrMS have the occur- 
rence of post-Peak, non-Peak-type mucus. While easy 
to manage, it should be aggressively managed by the 
CrMS teacher in conjunction with the client. The pres- 
ence of non-Peak-type mucus post-Peak can generally 
be identified with the first cycle of good observations 
and charting. If the woman has confidently identified 
the Peak Day, yellow stamps can be employed in the 
second cycle. Infertility on these days depends upon 
the confident identification of the Peak Day and the 
passing of ovulation. The following special instructions 
apply (Figure 10-9). 


Special Instructions 

1. May use yellow stamps for post-Peak, non-Peak- 
type mucus after the first cycle of good observa- 
tions and charting and the confident identifica- 
tion of the Peak Day. 


to 


Infertility always begins at the end of the fourth 
day post-Peak. 


3. On the remaining days of the post-Peak phase, the 
following progression of instructions applies for 
non-Peak-type mucus: 


a. During the second cycle or until seminal fluid 
is learned: end of the day, alternate days. 

b. In the third cycle or after seminal fluid is 
learned: end of the day, every day. 

c. In the fourth cycle, after step b: any time of 
day. 


4. The basic system instructions apply. 


an 


Check for cervical inflammation. 


The presence of a non-Peak-type mucus discharge oc- 
curring during the post-Peak phase of the cycle (ex- 
cluding any pasty type of discharge) is often associ- 
ated with a cervical inflammation (see Chapter 24). 
Thus, while this is being managed with yellow stamps, 
the teacher should recommend having the cervix 
checked and treated by a physician. 


The management of a post-Peak, non-Peak-type mu- 
cus discharge is shown in Figure 10-9. In cycle A, the 
identification of post-Peak, non-Peak-type mucus is 
made by using good charting, good observations, and 
the confident identification of the Peak Day. In cycle 
B, the use of yellow stamps during the post-Peak phase 
of the cycle is shown. Following the Peak Day, yellow 
baby stamps are placed for those non-Peak-type mu- 
cus days within the count of three. Plain yellow stamps 
are used for the remaining non-Peak-type mucus days 
during the post-Peak phase of the cycle. Those days 
can be considered infertile according to the instruction 
previously discussed. Such an instruction does not ap- 
ply to the use of non-Peak-type mucus days during the 
pre-Peak phase of the cycle. When mucus is continu- 
ous in the pre-Peak phase of the cycle, days of infertil- 
ity can be identified, but special teaching strategies to 
implement pre-Peak yellow stamps must be used. 
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Figure 10-9: Post-Peak, non-Peak mucus shown on a CrMS chart. 


Premenstrual Mucus 

—. 
In some women, there may be a regular (or irregular) 
appearance of a mucus discharge just prior to the be- 
ginning of menstruation. This condition, referred to as 
premenstrual mucus, has been shown to occur (in a 
study of 600 cycles) 12.3 percent of the time. Because 
this is a regular occurrence in some women, the actual 
incidence is lower than 12.3 percent when applied to 
the population of women. 


This premenstrual mucus discharge is thought to occur 
as the result of the secretory fluid from the endometrium 
being discharged through the cervix during the imme- 
diate premenstrual phase of the cycle. The discharge 
may be non-Peak-type or Peak-type. 


In Figure 10-10, the occurrence of premenstrual mu- 
cus is shown. In this example, the tacky, cloudy mucus 
in the first cycle is observed as fertile because it is the 
first cycle of charting. However, with good observa- 
tions and charting and confident identification of the 
Peak Day, this non-Peak, post-Peak mucus can be 
charted with yellow stamps during the second cycle 
and the days can be used accordingly. In the third cycle 
(Cycle C), the premenstrual mucus is stretchy, clear and 
on that basis is again observed as a day of fertility. If 
premenstrual mucus is persistently Peak-type, days of 
infertility can also be identified. 


The following concepts should then be remembered in 
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Chapter 10: Special Instructions and Applications 


regard to premenstrual mucus: 
1. It is due to endometrial fluid. 


2. It may be of the non-Peak type or Peak type. 


w 


If non-Peak-type mucus, follow yellow stamp in- 
structions for post-Peak, non-Peak-type mucus. 


4. If Peak-type mucus, consider fertile or develop a 
yellow stamp pattern for post-Peak, Peak-type mu- 
cus. 


Premenstrual Spotting 

iia ieee 
Premenstrual spotting is a common occurrence most 
frequently seen in women beyond the age of 30 or in 
women with a history of miscarriage, infertility, or pre- 
menstrual syndrome. By definition, premenstrual 
spotting means three or more days of light, very light, 
or brown bleeding that precedes the beginning of a mod- 
erate or heavy flow. These days do not have to be con- 
secutive. Premenstrual spotting should be charted with 
the previous menstrual cycle and nor with the next men- 
strual period. However, if only one or two days of spot- 
ting exist, it should be considered to belong to the next 
menstrual period. 


An abnormal fall-off of the hormone progesterone dur- 
ing the postovulatory phase of the cycle is thought to 
cause an irregular shedding of the endometrium, known 
as premenstrual spotting. Abnormal function of the cor- 
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Figure 10-10: Premenstrual mucus charted with the CrMS. 
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pus luteum is evident. This bleeding can be easily man- 
aged with the CrMS. The following special instructions 
apply to premenstrual spotting: 


Special Instructions 
1. Chart as fertile for three cycles. 
2. Chart the presence or absence of mucus. 


3. After three cycles, continue to chart the bleeding 
but follow the basic instructions based upon the 
presence or absence of mucus. 


4. At first sight of increased bleeding, consider fer- 
tility to be present. 


nN 


Use green, white or yellow stamps (but not red) 
after three cycles on the basis of the mucus while 
still charting the description of the bleeding. 


Figure 10-11 shows an example of how premenstrual 
spotting is managed. In cycles A, B, and C, red stamps 
are used to chart the bleeding. In cycle D, however, 
green stamps are used because the days are dry. The 
basic instructions are followed relative to that situa- 
tion. It should be pointed out that it is appropriate to 
continue charting premenstrual spotting with red stamps 
especially if there are concerns about the woman’s 
health. This will highlight the occurrence of the bleed- 
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ing. In such cases, the fertility or infertility of those 
days is determined by the observed mucus pattern. 


Post-Peak, Pasty Discharge 

————————————— 
In some women, a continuous discharge of pasty, cloudy 
mucus will be observed. Because the pasty, cloudy dis- 
charge comes from the vagina and nor the cervix, it can 
be managed differently than non-Peak-type cervical mu- 
cus discharge that occurs during the post-Peak phase 
of the cycle (Figure 10-12). 


The presence of the pasty, cloudy discharge is identi- 
fied during the first cycle of charting. The instructions 
for post-Peak, pasty discharge during the post-Peak 
phase of the cycle are the same as those for any non- 
Peak-type mucus discharge during the first three cycles 
of charting. After one cycle of good observations, good 
charting and the confident identification of the Peak 
Day, yellow stamps can be used for this non-Peak-type, 
pasty discharge. The yellow stamps are used for a mini- 
mum of two additional cycles. During this time, the 
client develops confidence in identifying this pasty, 
cloudy type of discharge. Such confidence can be fa- 
cilitated by using The Picture Dictionary to clarify the 
observations with the client. In the fourth cycle of chart- 


Figure 10-11: Premenstrual spotting charted with the CrMS. 


ing, the yellow stamps used for the pasty, cloudy dis- 
charge during the post-Peak phase of the cycle can now 
be converted to green stamps. In addition, the instruc- 
tions that apply to green stamps can be used. Thus, al- 
though a post-peak, pasty type of discharge exists, an 
any-time-of-day instruction for intercourse can be 
implemented if these procedures are followed. The use 
of green stamps for a non-Peak-type mucus discharge 
during the post-Peak phase of the cycle is limited to the 
presence ofa pasty, cloudy discharge. It does not apply 
to any other form of non-Peak-type mucus discharge. 


Also, these instructions do not apply to the presence of 
a pasty, cloudy discharge during the pre-Peak phase of 


the cycle. Those days are still considered fertile under 
this particular instruction. 


Since the pasty, cloudy discharge is a special type of 


discharge originating from the vagina and not from the 
cervix, the following special instructions apply: 


Special Instructions 


1. The instructions for post-Peak, non-Peak-type mu- 
cus apply until two cycles of yellow stamps have 
been successfully completed. 


bo 


After two cycles of charting with yellow stamps and 
confirmation at follow-up with The Picture Dic- 
tionary that pasty, cloudy discharge is being ob- 
served, green stamps can be used during the post- 
Peak phase of the cycle. 
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Figure 10-12: Post-Peak, pasty discharge charted with the CrMS. 


Chapter 10: Special Instructions and Applications 


The basic instructions apply including any time 
of the day for intercourse once the green stamps 
are implemented during the post-Peak phase of 
the cycle. 


te 


4. A pasty discharge occurring during the pre-Peak 
phase of the cycle is considered fertile unless a 
pattern of infertility is developed with the use of 
the instructions in Book II, Advanced Teaching 
Skills. 


In cycles A, B, and C of the example (Figure 10-12), 
the instructions that are used for post-Peak, non-Peak 
mucus in general have been followed. However, after 
two cycles of charting post-Peak yellow stamps for the 
pasty cloudy discharge, green stamps are implemented. 


Dry Cycles 

a 
Dry cycles are uncommon in the normally fertile popu- 
lation. In a study of 357 cycles from normal women, 
only 2.5 percent had cycles without a Peak Day. Dry 
cycles are much more common in the infertility popu- 
lation. Dry cycles that are of regular length should be 
considered ovulatory cycles since hormonal profiles 
obtained in such cycles indicate ovulatory events. The 
exact cause of regular length, dry cycles is unknown, 
although they may relate to either abnormal ovarian 
function or an inability of the cervix to produce cervi- 
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cal mucus. Such medications as antihistamines (cold 
tablets) may also reduce cervical mucus. 


If good mucus observations are being made, the dry 
days through cycles such as this are considered infer- 
tile with a high degree of reliability. As a result, the 
following instructions apply: 
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Chas yoter 17 


Case Management 


ase management can be defined as the compre- 

hensive identification, interpretation, and integra- 
tion of all situations or problems that might arise in 
teaching the CREIGHTON MODEL System (CrMS) with 
the objective of subsequently developing a comprehen- 
sive situation- or problem-specific plan of action that 
meets the needs of the CrMS client. Inherent in this defi- 
nition of case management is the use of the process of 
dialogue, clarification, and refinement, which ultimately 
leads to an integration of the plan of action by the cli- 
ent. 


The concept of case management was first introduced 
with the CrMS twenty-six years ago, and the CrMS con- 
tinues to be the only case management model that has 
been developed. The concept of problem solving is not 
new. Problem solving on its own takes an individual 
situation or problem, regardless of its importance and 
provides a solution. Case management, on the other 
hand, takes a number of situations or problems and in- 
tegrates them into a comprehensive, prioritized plan of 
action. Case management involves all of the skills of 
problem solving but conceptually differs from it in that 
a more holistic perception of the client’s needs is de- 
veloped. As a result, it is less static and more dynamic, 
less oriented to “symptomatic relief” and more oriented 
to identifying fundamental problems and providing a 
“cure.” Indeed, the case management concept, as pre- 


sented in this book, is one which does not look at all 
problems and solutions as occurring at a moment in time 
but rather looks toward solutions that evolve over a pe- 
riod of time recognizing that new situations or prob- 
lems may develop during the period of time the solu- 
tion is being implemented and that such can have an 
effect on previous actions taken. Such effects may cre- 
ate a need to alter one’s original plan of action and de- 
velop a new one. Such a long-term dimension is part of 
the dynamic of case management. 


The skills to accomplish case management are not de- 
veloped quickly. Like developing good judgment, they 
grow with experience and attention to the process. Case 
management becomes easier as experience is gained. A 
number of basic principles of case management have 
been outlined and their integration will assist the teacher 
with implementing basic case management objectives: 


1. The FCP should thoroughly understand the concept 
of case management and the importance of it in 
teaching. 


2. To implement proper case management, the teacher 
must always exercise good judgment. 


3. Teachers must consciously and continually work on 
the development of their sensitivity to the individual 
needs of their client couples. This sensitivity should 
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be developed within the framework of a basic re- 
spect for the human person. 


4. The teacher should use the dynamic, interpersonal 
education model as his or her primary tool for de- 
veloping case management plans.' A conscious, con- 
tinued effort at developing and refining one’s com- 
munication skills (especially the art of listening and 
teaching) is necessary. 


5. The development of a case management plan re- 
quires the ability to think comprehensively and to 
anticipate future problems that could affect, either 
positively or negatively, the management plan. Such 
anticipation allows for a refinement in one’s skills 
to develop case management plans. 


6. Since a management plan takes into account sev- 
eral situations or problems, it is necessary for the 
teacher to develop the ability to prioritize them. 
There is a limit as to what can be solved at any one 
point in time. The client can absorb only so much. 
With adequate prioritization, the teacher and the cli- 
ent can develop a realistic approach to the situation 
or problem. 


7. The basic teaching skills of chart reading, problem 
identification, and assessment are necessary prereq- 
uisites to case management. 


In order to illustrate the concept of case management, a 
hypothetical case is reviewed. In Figure 10-1, a 34-day 
cycle, much like one a teacher may have presented to 
him or her at the time of follow-up, is shown. 


The following list of potential situations or problems 
can be identified in Figure 10-1. 


Identification of Potential 
Situations/Problems 
——— 
1. Inadequate descriptions 
a. No descriptions of mucus on light days of flow. 
b. Inaccurate descriptions (4K?). 
c. Number of times observed is missing. 


2. Poor observational routine 
a. On day 13, “forgot” observations. 


3. Misidentification of Peak Day 
a. Peak marked on day 17 while Peak actually 
on day 19 (from recorded observations). 


4. Misapplication of stamps 
a. No stamps on days 9, 11, and 13. 
b. Wrong stamps on days 10, 14, 18, 19, 20, 21, 
22, 27, 28, 31, 32, 33, and 34. 
c. “P” and 1, 2,3 placed on wrong days. 


Possible long post-Peak phase 
Possible short post-Peak phase 
Possible overreading of lubrication 


Possible premenstrual mucus 


Ss aS oS 


Possible achieving-related behavior. 


Interpretation of Items Ss ——— 
Through dialogue and clarification, each of the identi- 
fied items is now interpreted. 


1. A number of inadequate descriptions appear on the 
chart. The client would be asked about those de- 
scriptions so that the FCP could elicit the client's 
perspective. From this dialogue, the teacher formu- 
lates a plan of action, but discussing that plan of 
action with the client is delayed until all items have 
been properly clarified. 


tN 


A complete assessment of the client’s observational 
routine is a part of the normal follow-up. This should 
reveal the poor observational routine observed in 
her charting. However, only clarification will tell 
the teacher whether this was an isolated incident or 
a regular occurrance. Such a review of the observa- 
tions has implications for the use of the basic sys- 
tem instructions. As in all identified and interpreted 
items, the teacher formulates a plan of action, which 
is discussed at a later time with the client. 


3. It is obvious from the charting that this client has 
misidentified the Peak Day. Several items need to 
be clarified so that a proper interpretation can be 
made. First of all, the client may have an improper 
understanding of the Peak Day. Secondly, she may 
be misinterpreting the definition of Peak-type mu- 
cus (thinking that it must be stretchy, for example). 
Again, the proper interpretation is important so that 
the client can be taught the use of the basic system 
instructions. 


4. It is easy to recognize in this chart the misapplica- 
tion of at least some of the stamps since some of the 
spaces have been left empty. A number of other ar- 
eas also have the misapplication of stamps, which 
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Figure 11-1: This cycle is an example of what a teacher might see at follow-up. It is used as an exercise to assist the teacher in developing case management skills. 
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Figure 11-2: With proper identification, interpretation and integration using the skills of dialogue and clarification, this chart reflects one possible chart correcting solution to the cycle 
which was illustrated in Figure 11-1. 
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requires closer review by the teacher and then clari- 
fication with the client. As the cycle is charted, green 
baby stamps should be placed on days 27, 28, 31, 
32, and 33 because these days follow observations 
of Peak-type mucus. However, while reviewing the 
chart, the stamp placement on days 26, 29, and 30 
are also a concern. This is clarified as the teacher 
discusses the question of overreading lubrication 
with the client. Misapplication of stamps also con- 
cerns the application of the “P” and the count of 
three on the Peak Day and the three days following. 
In this chart, those have also been misapplied and 
would need to be reviewed with a plan of action 
then developed. 


. The post-Peak phase in this cycle as it is charted is 
17 days. Whenever the post-Peak phase is longer 
than 16 days, it can be categorized as long. There 
may be several explanations for this, but one of the 
most obvious is the misidentification of the Peak 
Day. This would be clarified with the client and a 
plan of action developed. 


In this cycle as charted, a short post-Peak phase may 
be present if this is a circumstance where a variable 
pattern of Peak-type mucus exists. For example, if 
day 30 is the Peak Day, the post-Peak phase would 
be only four days long. This assumes that the 
stretchy, clear day on day 34 would be premenstrual 
mucus. It is important to clarify and discuss this with 
the client because it has implications for her future 
charting and the making of adequate observations. 


. The shiny with lubrication days that are recorded 
on days 26, 29, and 30 are occurring during the mid- 
post-Peak phase of the menstrual cycle in what oth- 
erwise appears to be a normal mucus buildup to the 
Peak Day and a normal length post-Peak phase (this 
implies the reapplication of the Peak Day to day 19). 
Whenever lubrication is observed at a time when it 
would be expected to be physiologically impossible, 
the question of overreading lubrication is raised. The 
teacher must keep in mind that it is the womans 
decision to determine lubrication. Through discus- 
sion and clarification, the teacher can help to de- 
velop an adequate plan of action for assisting this 
client in clarifying these observations. 


. The stretchy, clear day on day 34, which occurs the 
day before the beginning of an apparently normal 
menstrual period, is considred premenstrual mucus. 
The other possibility for such a mucus observation 
associated with bleeding is the occurrence of break- 
through bleeding. In this latter case, the bleeding 
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would be different from a normal menstrual period, 
and it follows on the appearance of Peak-type mu- 
cus. These types of interpretations come from good 
chart reading and the teacher’s theoretical back- 
ground in the system. 


9. There are several acts of intercourse which appear 
on the chart that could be potential achieving-re- 
lated behavior. The use of day 5 in the absence of a 
recorded observation of mucus would be considered 
atime of fertility. Intercourse on day 11 is occurring 
on a sticky, cloudy pre-Peak day that would be con- 
sidered a day of fertility. Intercourse on day 14 oc- 
curs one day following a day on which observations 
were forgotten. Under such circumstances, day 13 
should be considered a day of Peak fertility and a 
count of three should follow it. Similarly, intercourse 
on days 24, 27, and 32 could all potentially fall 
within this realm. The distinction between whether 
this is the exercise of achieving-related behavior or 
not depends upon the adequacy of the client’s in- 
struction prior to this time and, through the educa- 
tion progress, the validation of the client’s knowl- 
edge of the instructions. For example, if the client 
was taught that “when in doubt, consider yourself 
of Peak fertility and count three” and the client’s 
knowledge of that instruction was verified through 
assessment during the education process, then in- 
tercourse on day 14 must be assumed to be a form 
of achieving-related behavior regardless of the 
client’s stated intentions. Thus, a plan of action de- 
signed to deal with that circumstance would be de- 
veloped. 


Integration of Identified 
and Interpreted Items 

—— Ht 
Once the process of identification and interpretation has 
been made (or in practical application, during the time 
of identification and interpretation), the teacher assimi- 
lates or integrates all of the information so that a proper 
series of recommendations, called a plan of action, can 
be developed and presented in dialogue to the client. In 
so doing, prioritization is also undertaken. The teacher 
and the client must decide which items should be cor- 
rected at the current follow-up and which, ifany, should 
be corrected at a later time. Most of the items can be 
worked on from the follow-up where they have been 
identified. However, some may be reoccurring prob- 
lems which, realistically, will take additional amounts 
of time. Since the case presented here is a hypothetical 
case in which the dialogue and clarification cannot be 
easily presented, the plans of action are simply presented 
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in the order of the identified items. However, the stu- 
dent should keep in mind that this plan of action may 
take on a different priority ranking depending upon the 
interaction with the client. 


to 


With the identification of inadequate descriptions 
and the interpretation of its causes, the teacher must 
teach the client first of all about how to make ad- 
equate descriptions. Teaching involves the reinforce- 
ment of the importance of accurate descriptions in 
the use of the system. So, in this case, direct teach- 
ing to the client at the time of the follow-up is the 
plan of action with assessment of the results of that 
teaching taking place at the next follow-up. 


At the same time, clarification of the inadequate 
descriptions is also undertaken during the course of 
the follow-up with chart correcting being a part of 
the teaching exercise. 


With poor observations, much the same type of plan 
of action is developed. The client is taught the im- 
portance of a good observational routine and the 
reasons why good observations are important (in- 
cluding specific portions of the observational rou- 
tine, ifnecessary). The teaching then becomes a part 
of the plan of action along with the assessment at 
the next follow-up. 


It is clear that the Peak Day has been misinterpreted 
but, in interpretation, items may come up that move 
the teacher to focus on specific areas of teaching. 
The plan of action involves direct chart correcting 
at the time of the follow-up and adequate teaching 
regarding the identification of the Peak Day. Assess- 
ment of that teaching takes place at the subsequent 
follow-ups. 


The misapplication of stamps requires teaching the 
proper use of stamps and their placement. Some of 
the chart correcting or stamp placement requires 
further interpretation of other questions posed by 
the chart, in this case, whether overreading lubrica- 
tion is occurring or a short post-Peak phase exists. 
Subsequent interpretation of that during follow-up 
would dictate the type of chart correcting that would 
be accomplished. 


The long post-Peak phase is most likely due, in this 
case, to the misidentification of the Peak Day.? How- 
ever, other causes for a long post-Peak phase may 
be suggested by the teacher and, if appropriate, dis- 
cussed with the client. The teacher would be aware 
that not all items need to be discussed with the cli- 


ent because all are not related to the client’s use of 
the CrMS. 


Consideration of a short post-Peak phase depends 
upon a clarification of the overreading of lubrica- 
tion. It could be that no discussion of the short post- 
Peak phase would come up with this if the discus- 
sion of overreading lubrication revealed that such 
was not occurring. With that condition removed, then 
it can also be determined that no short post-Peak 
phase exists. 


In considering the problem of overreading lubrica- 
tion, a management plan would be implemented. In 
this case, questioning the client regarding the lubri- 
cation on days 26, 29 and 30 in comparison to the 
lubrication observed on days 16 and 17 indicated 
an obvious difference between the two observations. 
With this, the teacher reinforces the lubrication ob- 
served on days 16 and 17 with the smooth sensation 
(non-lubricative) observed on days 26, 29 and 30. 
The teacher then reviews observational routine, the 
observation of sensation over the perineal body, etc., 
so that such confusion does not exist in the future. 


A consideration of premenstrual mucus exists and 
is discussed with the client. Important here is client 
education on the interpretation of the premenstrual 
mucus and its cause along with the way in which it 
should be managed. That day should be charted with 
a white, baby stamp and observed as fertile in this 
early stage of learning. 


10. Because of the potential for achieving-related be- 


havior, the teacher would discuss, most likely as one 
of the later items, after all other things have been 
discussed and integrated, the pertinent aspects of 
avoiding and achieving-related behavior (use). It is 
vital that the client couple thoroughly understand 
those aspects that are going to be important to them. 
Their accurate use of the CrMS may come down to 
a proper understanding of such behavior. Clearly, if 
it is their intention to avoid a pregnancy, then they 
must have internalized the understanding of avoid- 
ing-related behavior. 


Recommendations 


a 


Once the above is integrated, the process of recommend- 
ing or presenting the plan of action to the client is un- 
dertaken. This is done through a dialogue in which the 
client also has input and together the plan of action is 


adopted. It is important that it be done fogether since 
simply dictating to a client what one thinks is the proper 
course of action will not be integrated as well as a joint 
decision to use a specific plan of action. With this pro- 
cess of dialogue, the clients are observed so that the 
teacher feels confident that they have integrated the plan 
of action properly. If the teacher feels that the plan of 
action should be written down on a piece of paper, then 
such should occur to help them work on specific items 
which would be of value. 


One potential chart correcting solution to the above situ- 
ation is presented in Figure 11-2 


The Case Management Sheet 
ooo 
In order to assist new student teachers in the CrMS to 
develop good case management skills, a case manage- 
ment sheet (CMS) has been developed. This form as- 
sists the FertilityCare™ Practitioner intern in the use 
of a systematic method of assessing the client’s needs 
and developing a plan of action for the management of 
the case. The CMS is a tool that helps new teachers 
integrate their theoretical knowledge with their clinical 
teaching experience. It is also an aid in long term plan- 
ning. In addition, it acquaints the intern with a method 
of communication that has been used extensively over 
the years by health care practitioners in providing con- 
tinuity of care. Finally, it provides the FertilityCare™ 
Educator or Supervisor with a tool to evaluate the 
intern’s preparation and ability to plan ongoing care. 


The case management sheet has a place for the name of 
the FCPI and the date for which it is completed. In ad- 
dition, there is a space provided for the woman/couple’s 
ID number, the woman’s age and marital status, and the 
man’s age and marital status. The woman’s reproduc- 
tive history, current reproductive category and length 
of time using the CrMS are then listed. There is also a 
place to record the degree of difficulty of the case and 
any other pertinent information. The degree of difficulty 
is a general guideline for the supervisor in monitoring 
the student’s client load. At the present time, the fol- 
lowing system is being used to monitor the degree of 
difficulty: 


Level I 

1. Regular cycles 

Is. Regular cycles — sterilized 

2. Long cycles 

3. Breast feeding—total 

4. Post-Peak pasty, conversion to green stamps 
5. Premenstrual spotting 

6. Post-Peak, non-Peak mucus (yellow stamps) 
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Level Il 

1. Post-pill 

2. Breast feeding—weaning 
3. Premenopause 


Postpartum—not breast feeding 
Post-abortion 

6. Infertility 

7. Variable return of Peak-type mucus 
8. Intermenstrual bleeding 
9. 

l 


Al aes 


Level | difficulty with an added advanced issue 
0. Level | difficulty with a medical situation 


Level II 

1. Pre-Peak: Breast feeding with continuous mucus dis- 

charge 

Pre-Peak: Long cycles with continuous mucus dis- 

charge 

3. Pre-Peak: Regular length cycles with greater than 
8-days post-Peak 

4. Post-Peak, Peak-type mucus 

5. Level II difficulty with an added advanced issue. 

6. Level II difficulty with a medical situation 


to 


Level IV 
1. Level III difficulty with an added advanced issue 
2. Level III difficulty with a medical situation 


Under the section of background information is a double 
row of boxes, the numbers 1-35 are in the upper row 
and the bottom row of boxes is empty. The FCPI uses 
these 35 boxes to record the 35 successive days of chart- 
ing that are the most representative of the situation or 
problem which is being identified. The recording of only 
the descriptions is written in each box. 


The CMS is then broken into four columns. From left 
to right, the columns should explain the case manage- 
ment in a logical and concise fashion. The four columns 
and an explanation of their use follows. Hand writing 
the CMS is satisfactory. However, the student should 
keep in mind that conciseness and clarity are important 
qualities in this type of activity. It is subsequently sent 
to the FertilityCare™ Educator or Supervisor for evalu- 
ation and comment. 


Situation/Problem: This column is for summarizing the 
situation or problem that the client couple faces. Each 
situation or problem is listed in numerical order. In ad- 
dition, they should have a corresponding plan of ac- 
tion, rationale and expected outcome written in the ap- 
propriate columns. The situations or problems must be 
prioritized according to the order of importance (1, 2. 
3, etc.). Ifthe situation or problem relates to the chart in 
any way, the exact day or days which demonstrate that 
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situation or problem should be written in this column. 


Plan of Action: The plan of action describes the 
teacher’s actions that are currently being implemented 
or will be contingent upon the FertilityCare™ 
Supervisor’s approval. This section requires the use of 
a verb to introduce each proposed plan of action. 


Rationale: The rationale is the CrMS’s defense, rea- 
soning, or explanation for each specific plan of action. 
Each plan of action must be supported by an adequate 
rationale. This column allows the student teacher to 
refine his or her reasoning skills. 


Expected Outcome: In this column, the teacher intern 
describes what would be the expected outcome of the 
plan of action or, if an outcome has already occurred, 
an evaluation of the actions undertaken. In all case 
managements, plans of action are developed based upon 
what the teacher expects to be the future outcome. The 
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ability to foresee the expected outcome is an important 
finishing component of a specific plan of action. 


With the completion of the case management sheet and 
its submission to the supervisor, the supervisor can as- 
sess the teacher’s developing skills in this area. The 
supervisor makes comment with regard to the case 
management approach selected by the teacher intern 
and grades his or her performance. This, then, makes 
up one portion of the necessary supervision in the edu- 
cation of FertilityCare™ teachers. However, the focus 
is not on the grading of the case management but rather 
on the education of the new teacher in developing a 
thorough process that can be used in his or her years 
ahead as a FertilityCare™ Practitioner. This approach 
to educating and supervising FCP interns has proven to 
be very constructive in the development of case man- 
agement skills over the many years of experience that 
has been gained in its use. 
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Decision Making in the CrMS 


istorically, the natural means to regulate fertility 

began as natural systems for avoiding pregnancy 
only (natural “contraception).” In fact, up to the devel- 
opment of the Billings Ovulation Method', there was 
little if any emphasis on the use of a system to actually 
achieve a pregnancy. With the development of the 
CREIGHTON MODEL System (CrMS) ~— a standardized 
modification of the Billings System — special emphasis 
was given to its use as a system of “true” family plan- 
ning. That is to say, it can legitimately be used through- 
out a couple’ entire reproductive life to both achieve 
and avoid pregnancy. The achievement of pregnancy, 
in this reference, applies to those couples of completely 
normal fertility and is not referring here to the couples 
who experience infertility (which has been somewhat 
of a focus of other natural systems over the years). 


This concept of natural “contraception” does continue 
today and brings up the need to discuss, in some detail, 
the context to which mature decision making is made 
with the CrMS. 


Over the years of the development of the natural means, 
the concept of what has often been referred to as 
“providentialism” has developed. In this approach, 
couples do not use any form of family planning — in- 
cluding a natural system — until they have a “grave and 


b 


serious reason” to avoid pregnancy. This results from 
an interpretation of Humanae Vitae* where such termi- 
nology is used (although there are other translations 
which would use such terms as “good and serious” rea- 
sons, “honest and serious reasons,” “good and just rea- 
sons”). Couples who utilize this interpretation use no 
system — not even a natural system — for “avoiding preg- 
nancy” and they do not chart their cycles at all. They 
leave it up to what they refer to as “Divine Providence” 
— or as it is often stated “How many children God wishes 
us to have.” Unfortunately, such an approach accepts 
and institutionalizes the notion that a natural method’s 
only purpose is for the avoidance of pregnancy. It is 
perhaps better referred to as fertility nihilism, which 
denies access to a cognizant knowledge and use of natu- 
ral fertility. In addition, this concept does not keep 
abreast with the developments in the field of natural 
birth regulation over the last 25 to 30 years. 


With the CrMS, the emphasis is equally upon both 
achieving and avoiding pregnancy. Thus, the couple is 
given that information so that a decision can be made at 
each menstrual cycle—each fertility cycle — as to whether 
or not pregnancy should be attempted. 


The Catholic Church teaches that the decision on how 
many children to have is the decision of the spouses 
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alone.’ Furthermore, the Church teaches that “in the view 
of the inalienable right to marry and beget children, the 
question of how many children should be born belongs 
to the honest judgment of parents. The question can in 
no way be committed to the decision of government.” 
It should perhaps be noted here that no other person or 
agency has the right to dictate to a married couple, ei- 
ther directly or indirectly, how many children they 
should or should not have. This would include the role 
of physicians. 


Pope Paul V1 elaborated upon this in a very special way: 
“Finally, it is for parents to decide, with full knowl- 
edge of the matter, on the number of their children, 
taking into account their responsibilities toward: 

¢ God 

e themselves 

e the children they have already brought into 
the world 

e the community to which they belong 

In all this, they must follow the demands of their: 

¢ own conscience 

e enlightened by God’s law authentically in- 
terpreted 

e sustained by confidence in Him.’ 

Furthermore, Pope Paul VI reiterated this in Humanae 

Vitae when he said: 

“This responsible parenthood is rooted in the ob- 
jective moral order established by God. Only an up- 
right conscience can be a true interpreter of this 
order. Spouses must recognize their duties ... as they 
maintain a correct set of priorities: 
e toward God 
e toward themselves 
toward the family 
toward human society. 


2%) 


This section is often misinterpreted by others to sug- 
gest that the decision regarding the use of a contracep- 
tive system can be one that is left up to one’s own con- 
science. But such a conscience must always be a true 
conscience and not a false one. Pope Paul VI makes 
this abundantly clear when he says that ones “own con- 
science” must be “enlightened by God’s law authenti- 
cally interpreted.” 


In Humanae Vitae, Pope Paul VI goes on to say that 
responsible parenthood is exercised “looking to physi- 
cal, economic, psychological and social conditions and 
when guided by: 

e prudent considerations 

e generosity 

e due respect for moral principles 


when couples elect to accept many children or decide 
not to have another child for a definite or indefinite 
amount of time.” 


There may be “serious” reasons for spacing offspring. 
These serious reasons would revolve around, as the 
Church teaches, “the physical or psychological condi- 
tion of the spouses” and “external factors.” 


In this regard, Pope Paul VI teaches that “[I]n such cases, 
the Church teaches that it is morally permissible to cal- 
culate natural rhythms inherent in the generative facul- 
ties and to reserve marital intercourse for infertile times. 
Thus, spouses are able to ‘plan their families without 
violating the moral teachings.””* 


Dr. Janet Smith, in her commentary on the “serious con- 
siderations” for limiting family size in Humanae Vitae: 
A Generation Later, indicates that the encyclical letter 
Humanae Vitae gives no explicit guideline in this re- 
gard but does indicate that physical, economic, psycho- 
logical and social conditions are suggested: 

e the health of the spouses and other family mem- 

bers 

e the financial situation of the family 

e the emotional stability of all involved 

¢ conditions in the society in which one lives.’ 


The Natural Means and Contraceptive 
Practices are Different 

—). 
Humanae Vitae specifically addresses the question as 
to whether the natural means to regulate fertility are the 
same as or different from contraceptive practices." It 
outlines the following significant differences between 
the two: 

e inthe natural means, the spouses legitimately use 
a faculty that is given by nature. 

e in direct contraception, the spouses impede the 
order of generation from completing its own 
natural processes. 

e intercourse at the infertile times is for the sake 
of manifesting mutual love and maintaining 
promised fidelity. 

e users of natural methods of fertility regulation 
offer a witness to truly and completely upright 
love. 


In the teaching of the CrMS, “the teacher must teach 
the basic principles of fertility and infertility and not be 
contraceptively biased.”'' In the introductory session 
for the CrM§S, its principles of use are outlined: 

e using days of fertility abandons the system as a 
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means of avoiding pregnancy and adopts the sys- 
tem as a means of achieving pregnancy 

e you will know when you are fertile or infertile 
on any given day. 


The freedom to use the CrMS is also put forward: 
“The freedom to choose how to use the CREIGHTON 
MODEL System as a means of achieving or avoid- 
ing pregnancy is the right of the couple to imple- 
ment. This decision, to achieve or avoid pregnancy, 
should be a joint one between husband and wife.”""' 


Decision Making 

rs 
In deciding whether or not to have intercourse, a couple 
must consider the fundamental question as to whether 
they wish or do not wish to have another child. In that 
regard, a couple should give consideration to the physi- 
cal, economic, psychological and social conditions upon 
which responsible parenthood is decided. This is part 
of the decision making involved in the use of a system 
which truly identifies days that are fertile and days that 
are not fertile. In this fashion, the term “selective inter- 
course” is used and this properly places the focus on 
the choices the couple makes to have intercourse at a 
particular moment in time. Since the choices should be 
mutual, the term mutualy selective intercourse (MSI) 
applies. 


So the question is not “Should we or should we not have 
intercourse?” But a preceding question should be asked 
“Should we or should we not have another child?” 


The “Principle of Selective Intercourse” is one that 
applies uniquely to a natural means to regulate fertility 
and specifically to the CrMS. While many systems over 
the years have relied on the concept of “periodic absti- 
nence” as a means by which they can describe what is 
involved in the implementation of the natural system 
being used, in fact, “periodic abstinence” is not at all 
specific to the use of a natural system. Those who use 
contraceptives also practice periodic abstinence since 
they do abstain from genital intercourse between one 
sexual contact and the next. So the concept of “peri- 
odic abstinence” is not a concept that applies exclu- 
sively to a natural means to regulate fertility.” 


Using the CrMS is concerned with both the achieve- 
ment and the avoidance of pregnancy. Ultimately, 
whether one does or one does not have intercourse is 
dependent upon the actual choices one makes to either 
achieve or avoid pregnancy. This is paramount and fun- 
damental to its use. Thus, the “Principle of Selective 


Intercourse” defines appropriately the use and behav- 
ioral dimensions of the CrMS. The use of the term “se- 
lective” specifically implies the decision-making choices 
the couples implement while activating the fullness of 
the system. 


The Sacramental Moment of 
Human Procreation 
oe 
Because the CrMS focuses on the ability of couples to 
know when they are fertile and not fertile in a given 
cycle, it opens up a whole new capability that has not 
been available to married couples really in the history 
of the world. It opens up the possibilities that couples 
can consciously select to achieve a pregnancy ina given 
menstrual cycle. Of course, in such a cycle, pregnancy 
still may or may not occur. However, by using the days 
of fertility, the couple clearly chooses to have another 
child and, in that, the couple can and should do so out 
of love. 


Furthermore, they have the opportunity to co-create with 
God a new, eternal human life. They can “physically” 
touch God in the action of creating this new human life. 
For Catholics, this can be likened, at least in some ways, 
to the receiving of the Eucharist. It is a Trinitarian pro- 
posal of: 1+1+1=1. A man, a woman and God all come 
together to create a new human person. The man and 
woman come together to contribute the physical mate- 
rial that will contribute to the creation of this new hu- 
man person while God, at the moment of conception, 
instills in that new person his or her eternal soul. When 
one thinks about this, it is an incredible event perhaps 
beyond our true ability to comprehend. And yet, our 
ability to experience joy in that action is truly bound- 
less. 


So with regard to the CrMS, the decision making in us- 
ing the system is best left in the hands of the couples 
who use it. The providers of the CrMS will not be mak- 
ing these decisions for the couples. It is the role of the 
official Church, that is, its priests, religious and hierar- 
chy to give special guidance to Catholic married couples 
so that they can make these decisions with correct moral 
insight. 


With the CrMS, it is also to be recognized that the con- 
tinued charting of the system has incredible health 
benefits to the woman. Thus, not to chart and pay at- 
tention to one’s fertility and the biological markers of 
one’s fertility and health, is to miss out on an enormous 
amount of very valuable information that cannot be ac- 
curately reconformed at a later time. Thus, for a couple 
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to say “we will leave it in God’s hand,” they are saying 
in effect that they are not interested in becoming coop- 
erators with God in these most important aspects of our 
lives. God has created this and has created our intellect 
and our ability to understand how the body works and 
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Chas yoter 13 


Achieving- and Avoiding- 
Related Behavior (Use) 


he CREIGHTON MODEL System (CrMS) can be 

used to either achieve or avoid a pregnancy. This is 
ause-related concept that is unique to the natural meth- 
ods of fertility regulation and especially to the CrMS. 
This feature distinguishes this system from methods of 
contraception. In fact, natural methods are the only meth- 
ods whose use does not have to be discontinued in or- 
der to become pregnant. 


If the couple is using the CrMS according to its instruc- 
tions as a system to avoid pregnancy, they are exhibit- 
ing avoiding-related behavior (or use). At the same time, 
if a couple turns around and knowingly uses days of 
fertility, this is clearly achieving-related behavior (or 
use). These two examples would be reasonably obvi- 
ous to most people. The challenge with the CrMS is to 
understand the more subtle aspects of avoiding- and 
achieving-related behavior (use). 


At a student conference for medical students, a group 
of students were asked what their chances would be of 
achieving a pregnancy if they used days of fertility as 
defined by the CrMS. Surprisingly, the students reflected 
a spectrum of thought. Some said they thought the 
chances would be between 0) and 25 percent, others from 
25 to 50 percent, still others from 50 to 75 percent, and 
finally others (only a small minority) from 75 to 100 


percent. The students where then asked, “Given the 
chances as you expressed them, do you think you would 
‘take the chance’ in using those days if it was your in- 
tention to avoid a pregnancy?” Predictably, the student 
who indicated that the chances would be 75 to 100 per- 
cent to achieve a pregnancy said they would not “take a 
chance.” On the other hand, those students who thought 
their chances of achieving a pregnancy would be 0 to 
25 percent indicated that they would be more likely to 
“take a chance.” While this concept has never been thor- 
oughly studied, this same experience has been repeated 
several times with basically the same results. The point 
of the discussion is that people who come into a CrMS 
program, come in with a variety of different opinions, 
usually unstated and perhaps even subconscious, that 
reflect a broad spectrum of beliefs regarding the fertil- 
ity potential of the defined days of fertility. The broad 
range of opinion reflects generalized ignorance amongst 
the general population on such issues. In turn, this is 
also a reflection of the generalized ignorance that ex- 
ists in those areas among experts in the field of human 
reproduction. 


We have conducted a preliminary survey of 50 consecu- 
tive pregnancies occurring in couples of normal fertil- 
ity in users of the CrMS was conducted.' In 76 percent 
of those couples, pregnancy occurred in the very first 
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cycle in which days of fertility were used. Nine out of 
ten were pregnant by the third cycle, and nearly all were 
pregnant by the sixth cycle. While this clearly requires 
further study, it does add support to the notion that the 
days of fertility as defined by the CrMS are very pre- 
cise. In fact, they are so precise that they have the po- 
tential of revolutionizing our approach to the whole 
concept of achieving a pregnancy. 


This type of data, along with the experience of many 
teachers throughout the country, lends support to the 
notion which is taught in this system that there is no 
such thing as “taking a chance” when using the CrMS. 
The CrMS makes archaic that notion which grew up 
with the Calendar Rhythm Method. In addition, there 
has been need to move away from contraceptive termi- 
nology as it mixes with the CrMS. The concept of “tak- 
ing a chance” is contraceptive in substance. The couple 
that “takes a chance” is taking the chance that they will 
not become pregnant. They are not taking a chance that 
they will become pregnant. Such contraceptive termi- 
nology conveys contraceptive psychology. This has the 
effect of conveying inaccurate images of the proper use 
of the CrMS. As a result, there has been a clear need to 
revise our images keeping in mind the ¢rve family plan- 
ning nature of the system. One of the goals in teaching 
the CrMS is to teach couples to be able to avoid preg- 
nancy when they wish and achieve pregnancy when they 
desire. Such cannot be properly accomplished if the 
couple grows up within the mentality of “taking a 
chance.” In actual fact, “taking a chance” is the use of 
the days that carry with them a higher pregnancy rate. 
Thus, such behavior properly belongs within the classi- 
fication of achieving-related behavior (use). 


It is relatively easy to identify avoiding-related hehav- 
ior (use). This can be identified by studying those 
couples who have the serious desire to avoid a preg- 
nancy. The most typical group are those in the premeno- 
pause. Their families are now complete and they are 
very serious avoiders in the use of the system. For these 
couples, the observations are followed 100 percent, the 
charting is accurately accomplished, and the instruc- 
tions to avoid a pregnancy are followed perfectly. If the 
system is used in that fashion, it can be anticipated as 
highly reliable in avoiding pregnancy. If we set our “ef- 
fectiveness barometer” to avoid pregnancy at 99+ per- 
cent, then to achieve such effectiveness requires that 
the observational routine, charting and instructions be 
followed as instructed. A couple who uses the system in 
this fashion can then be defined as exhibiting avoiding- 
related behavior. This becomes the hallmark of avoid- 
ing-related behavior (use) because, from a practical 
point of view, a 99+ percent effective system of avoid- 


ing pregnancy is desired of any method when the couple 
has reached a point where there is a serious need to 
avoid a pregnancy. No less a marker should be accepted 
for natural methods of fertility regulation. 


In fact, then, any deviation from the basic instructions 
to avoid a pregnancy should be expected to lower the 
effectiveness of the system as a means of avoiding preg- 
nancy. By lowering the effectiveness to avoid pregnancy, 
these deviations increase the system § effectiveness to 
achieve a pregnancy. Thus, whenever actions are taken 
which increase the pregnancy rate above one percent, 
those actions can be defined as achieving-related be- 
havior (use). Achieving-related behavior, however, tends 
to be more subtle than this and more difficult to iden- 
tify. This is in part due to our own lack of understand- 
ing and in part due to our client’s inability to communi- 
cate these behavioral concepts to the teacher. 


In spite of this, some achieving-related behavior can be 
identified. For example, when a woman begins to drop 
observations even though she is fully cognizant of the 
importance of those observations, or when a couple uses 
beginning of the day intercourse during the pre-Peak 
phase of the cycle when they know that the instruction 
is for the end of the day, or when the couple uses the 
third day post-Peak thinking that they “most likely” will 
not become pregnant. These are forms of achieving- 
related behavior. Even when a couple is in a state of 
ambivalence regarding their intentions on how to use 
the system they are in an achieving-related state. This 
is because the mutual decision to avoid a pregnancy is a 
component of avoiding-related behavior. Once the 
couple has deviated away from the decision to avoid a 
pregnancy and, even though they have not reached a 
full conscious level of deciding to achieve a pregnancy, 
their move away from avoiding-related intentions is a 
form of achieving-related behavior (use). 


It is important to recognize that achieving-related be- 
havior (use) often runs ahead of “full scale” achieving- 
related intention. Not to decide is to decide. 


The critical feature of understand avoiding- and achiev- 
ing-related behavior is the importance of client educa- 
tion in these areas so that they can fulfill the intentions 
they have in using the system. If it is the couple’s inten- 
tion to avoid a pregnancy, then the teacher explains to 
them the importance of selecting avoiding-related be- 
havior (use) in their use of the system. At the same time, 
as an understanding of our fertility increases, the po- 
tential exists to assist couples in engaging in ¢ruly con- 
ceptual acts. Rather than “sneak up” on a pregnancy, 
the couple can reach a level of being able to consciously 


co-create with God a new human life. 


Ultimately, an understanding of avoiding and achiev- 
ing-related behavior (use) is vital to the classification 
of pregnancies in couples who become pregnant while 
using the CrMS.* Indeed, the couple that knowingly uses 
the beginning of the day during the pre-Peak phase of 


Footnote 


In this chapter, the term “behavior” and “use” are used 
interchangeably because the actual use of the CrMS is 
a product of behavior. Thus, the two terms, when used 
in association with the concepts of “achieving related” 
and “avoiding related” can be used interchangeably. 
However, some observers have misinterpreted this, 
thinking that the term “behavior” has more of a psycho- 
logical connotation to it. There is a sense among some 
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the cycle should also know that that is an achieving form 
of behavior. Thus, such behavior merits the classifica- 
tion of an achieving-related pregnancy. Of course, the 
classification will depend upon other factors such as 
the client having been taught the basic principles of 
achieving- and avoiding-related behavior (use). 


that this type of psychology may be very subtle, per- 
haps subconscious and thus very subjective. However, 
in the CrMS, the actual use of the system is objectively 
defined and measurable. This virtually eliminates the 
subjectivism that some may sense when one uses terms 
such as “behavior.” When properly understood in this 
context, it is not problematic in its interpretation. 


the scope of this textbook. However, a complete discussion of 
this can be found in: Hilgers TW, Hilgers SK, Prebil AM, and 
Daly KD : CREIGHTON MODEL FertilityCare™ System: A Stan- 
dardized, Case Management Approach to Teaching-Book II: 
Advanced Teaching Skills. Pope Paul VI Institute Press, Omaha, 
Nebraska, 2003. Chapters 14, 15, 16, 17 and 18. 
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Chasyoter fof 


Objective Classification 
of the Mucus Cycle 


ne of the 

NaProTECHNOLOGY is the ability to assess the 
mucus cycle in an objective fashion. This provides the 
opportunity to interpret the physiologic or pathophysi- 
ologic events of the menstrual cycle with greater clarity 
and, yet, extraordinary simplicity. A consistency, color, 
change, and sensation mucus cycle scoring system (3 


important techniques in 


C’S MCSS) has been developed to assist this process 
(Table 14-1). 


Cervical mucus scoring systems have been previously 
developed using direct observations of the cervix and 
the cervical canal. Such a system, developed by Insler, 
et al', assesses the amount of cervical mucus produc- 


Table 14-1: The Color, Consistency, Change, and Sensation 
Mucus Cycle Scoring System (3C’S MCSS) 


Color Consistency Points 


Red (Brown) 0 Sticky (6) 2 

Cloudy (C) 2 Tacky (8) 2 

Yellow (Y)' 2 Gummy (GY 2 

Clear (K)* 4 Pasty, cloudy 2 
(6PC or PC)* 

Stretchy (10) 4 


Use only when an isolated color observation 
. Use also for C/K observations. 
. Use only when no color is recorded but gummy is recorded 


D = Dry; NL = Nonlubricative; L = Lubricative 
Whenever lubrication is present, score an additional 4 points 


DALWN= 


Change* Sensation® 


D-D Nonlubricative 0 
D-NL 2 (0, 2, 2W, 4) 
D-L 

Lubricative “ 


NL-D 0 (10DL,10SL,10WL) 
NL —NL 2 
NL-—L 4 


L-D 
L—-NL 
L=-L 


Score only 2 points for a PC or 6PC observation. Do not add 2 points for cloudy color 
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tion, the stretchability of the cervical mucus 
(spinnbarkeit), the ferning pattern of the mucus and the 
degree of opening of the cervix observed at the time of 
the cervical examination. This is a scoring system which 
is physician dependent. 


In the 3 C’S MCSS, point values are assigned to the 
four major components of the woman’s vulvar mucus 
observations in such a fashion as to allow for an in- 
creasing score as fertility increases. For each day’s ob- 
servations, the cumulative score from each of the four 
major components is calculated. These scores are then 
tallied for the six days of the mucus cycle beginning 
five days prior to the Peak Day and including the Peak 
Day’s observations. The cervical mucus score is then 
obtained by totaling the daily points and dividing by 
six. In effect, the resultant mucus score is the average 
daily mucus score for the total of the six days leading 
up to and including the Peak Day. The 6-day time frame 
was specifically chosen because it approximates the av- 
erage length of the mucus cycle as identified in previ- 
ous studies.?* 


The 3 C’S MCSS is shown in Table 13-1. The color and 


consistency of the mucus, the day-by-day change which 
the mucus discharge undergoes and the sensation which 
is generated by the mucus discharge are the four com- 
ponents taken into account to generate the score. 


Examples of how the 3 C’S MCSS is applied are found 
in Table 14-2. In example A, a 5-day mucus cycle is 
shown. In example B, a 1-day mucus cycle and, in Ex- 
ample C, a 9-day mucus cycle (or a mucus cycle greater 
than six days in duration) are shown. Additionally, in 
these three examples, the scores have been calculated 
to be 9.3, 1.7 and 11.0 respectively for the three ex- 
amples. 


A random assortment of cycles were calculated, in a 
blind fashion, comparing the subjective interpretation 
of the chart with the cervical mucus score as generated 
by the 3 C’S MCSS. This study involved 197 cycles 
from 122 patients.* 


The mucus cycle was interpreted to be regular, lim- 
ited, or dry based upon the observation of a decreasing 
amount of mucus discharge. In addition, subclassifica- 
tion of the regular and limited mucus cycles was devel- 


Table 14-2: Calculation of the Basic Mucus Cycle Score 


EXAMPLE A: Five-Day Mucus Cycle 


Daily Points 


EXAMPLE B: One-Day Mucus Cycle 


Daily Points 


EXAMPLE C: Nine-Day Mucus Cycle 


Daily Points 


-8 -7 -6 5 -4 -3 -2 
OAD OAD OAD 6C/K 8C/K 10KL 
x1 x2 x2 
ie | | | ef ee |e | ee 
-8 7 -6 -5 -4 -3 -2 -1 
Ea ES EER ESESESED 
-8 “7 6 5 -4 3 2 
10C 10C/K 10K 1OKL 10C 8C/K 10SL 
x1 X2 x1 AD x1 AD AD 
BEAR EARALeeA 


10KL 10WL 
x3 x1 
Total Cervical 
Points Mucus Score 


56 56/6 = 9.3 


10C/K 
x1 
Total Cervical 
Points Mucus Score 


10 10/6 = 1.7 


-1 PEAK 


10KL 10K 
x2 x1 
EaEm 


Total Cervical 
Mucus Score 


66/6 = 11.0 
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Table 14-3: Blind Comparison of Chart Reading Interpretation of Mucus Cycle with 
3C’S Mucus Cycle Scoring System (N = 197) 


Interpretation of Number of Mean Mucus Mucus Score Statistical 
Mucus Cycles Cycles Score S.D. Significance 

Regular 73 11.3 2.3 

p<.001 
Intermediate regular 13 8.1 11 

p<.001 
Intermediate limited 30 6.8 1.2 

p<.001 
Limited 59 3.8 1.9 

p<.001 
Dry 22 0.0 0.0 


oped resulting in an intermediate regular and an in- 
termediate limited subclassification. 


In Table 14-3, the results of this blind comparison of 


the subjective chart interpretation and the 3 C’S MCSS 
is shown. The mean score for regular mucus cycles was 
11.3. Similar mean scores for the other types of mucus 
cycles were 8.1 for intermediate regular; 6.8 for inter- 
mediate limited; 3.8 for limited; and 0.0 for dry. The 
mean mucus cycle scores were significantly different 
for each of the five classifications (with p-scores rang- 
ing from <.001 to <.01). 


From this data, a classification of the mucus cycles ac- 
cording to the 3 C’S MCSS was developed. This is 
shown in Table 14-4. The type of mucus cycle can thus 
be determined by calculation of the mucus cycle score 
using vulvar mucus observations in a relatively simple 
fashion. 


A number of examples of the various types of cycles 


Table 14-4: Classification of Mucus Cycles - 
Mucus Cycle Scoring System 


Range of Mucus 
Type of Mucus Cycle Cycle Score 
A. Regular 
Regular 9.1 - 16.0 
Intermediate regular 7.6-9.0 
B. Limited 
Intermediate limited §.7-7.5 
Limited 0.1-5.6 
Cc. Dry 
Dry 0.0 


along with their respective mucus scores is outlined in 
Figures 14-1 through 14-5. 


In order to use previously developed scoring systems, 
an internal vaginal and cervical examination was nec- 
essary. With the standardization involved with the 
CREIGHTON MODEL, it is now possible to identify and 
classify the mucus cycle in a given menstrual cycle in 
women charting this system. 


With this approach, a new classification for the mucus 
cycle has been developed and it is based upon the use 
of a vulvar mucus scoring system with no need for in- 
ternal examination. This makes the system physician- 
independent and gives CrMS users a greater opportu- 
nity to be health care participants. 


It has been observed that the mucus cycles may vary 
from one woman to the next and from one cycle to the 
next. At the same time, it has also been observed that 
there is a general consistency which exists in the ap- 
pearance of the mucus cycle ina particular woman. This 
is especially true for the appearance of dry cycles and 
limited and intermediate limited mucus cycles in women 
with infertility and repetitive miscarriage. 


It is now possible to objectively assess the cervical 
mucus cycle based upon the woman’s vulvar observa- 
tions. The advantage of such an objective system is that 
it allows different observers to be objective in the means 
with which they categorize the type of mucus cycle ob- 
served in women charting their menstrual cycles through 
the use of the CrMS. Such an objective means of as- 
sessing the mucus cycle has been very helpful in assist- 
ing the growth in the knowledge of reproductive func- 
tion. 


= 
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Figure 14-1: Typical examples of regular mucus cycles with their mucus cycle score (MCS) using the 3 C'S MCSS. 
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Figure 14-2: Typical examples of intermediate regular mucus cycles with their mucus cycle score (MCS) using the 3C’S MCSS. 
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Figure 14-3: Typical examples of intermediate limited mucus cycles with their mucus cycle score (MCS) using the 3C’S MCSS. 
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Figure 14-4: Typical examples of limited mucus cycles with their mucus cycle score (MCS) using the 3C’S MCSS. 


SSS0008 OOO0000 Coon nD PonnSeooooeee 
ee 


PPP eer ieee ETL 
Canin 


+3: AN Tn 
caD 
Type of Mucus Cycle 
(MCS) 
HORE Ee RAO E ee 


Figure 14-5: Typical examples of dry cycles with their mucus cycle score (MCS) using the 3C’S MCSS. 
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Chas yoter fe} 


Scientific Foundations of the CrMS 


r. John Billings, in 1953, began a search for a bio- 

logical marker of fertility that women could them- 
selves easily recognize. To his surprise—not being a 
gynecologist—he found several accounts of a stringy, 
lubricative mucus produced at about the time of ovula- 
tion by the cells lining the cervix.'* Indeed, as early as 
1855, Smith* observed that conception was most likely 
to occur when the mucus was “‘in its most fluid condi- 
tion.” In 1868, the famous gynecologist J. Marion Sims 
also pointed out the importance of cervical mucus to 
human fertility. 


Although this mucus had been observed by doctors for 
many years, gynecologists never questioned women 
about their awareness of it. Dr. John Billings, a neu- 
rologist, began questioning a small number of women 
with regard to the possible significance of the cervical 
mucus as a marker of ovulation. It became evident that 
the occurrence of a mucus discharge during the men- 
strual cycle was a familiar observation. From 1953 to 
1971, these patterns were refined, the application of in- 
structions was designed, hormonal correlations were ac- 
complished and the Ovulation Method came into exist- 
ence. Dr. Lyn Billings joined the effort in 1966.’ 


The cervical mucus and other biological markers have 
now become the single most studied observations in 


natural fertility regulation. 


In 1976, a team of investigators at St. Louis University 
School of Medicine began a critical independent inves- 
tigation of the Billings Ovulation Method. Out of that 
work, the legitimate, standardized offspring of the Bill- 
ings Method, the CREIGHTON MODEL FertilityCare™ 
System (CrMS). was developed. 


Background of the System 

a 
The fundamental principles of the CrMS have been 
known to physicians for many years and well docu- 
mented although, as Cohen, et al* observed, “They have 
been almost disregarded by gynecologists.” In 1952, 
this group published a schemata of the events that oc- 
cur relative to the changes in the cervical mucus as ovu- 
lation approaches. In retrospect, this schemata also de- 
fined the basic principles of the not yet described Ovu- 
lation Method (Figure 15-1). 


It was noted that as ovulation approached, the stretch- 
ability and clarity of the mucus increased along with its 
quantity of production. At the same time, the viscosity 
and its content of leukocytes decreased. The most per- 
tinent observation, however, was the indication that the 
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charge that is clear, 
stretchy or lubricative is 
identified as the Peak Day. 


The presence of the cervi- 
cal mucus discharge corre- 
lates well with the rising 
levels of estrogen (Figure 
15-3) and the occurrence 
of the Peak Day is corre- 
lated well with the timing 


Figure 15-1: Cohen's original schemata for the events that occur in the cervical mucus around of ovulation. 
the time of ovulation Of special note is the depiction of the sperm survival and the, de facto, 


recognition of the role of the cervicl mucus as a biological valve (From: Cohen MR, Stein IF, 
Kaye BM: Spinnbarkeit: A Characteristic of Cervical Mucus. Fertil Steril, 3: 201, 1952). 


survival of the spermatozoa was directly related to the 
presence or the absence of an ovulatory or periovulatory 
type of mucus produced form the cervix. 


In the CrMS, external vulvar observations of the dis- 
charge of the cervical mucus, the presence of bleeding, 
and the days when no discharge is present (dry days) 
are all used to obtain pertinent information on the phases 
of fertility and infertility, and the state of the woman’s 
procreative and gynecologic health the information is 
obtained prospectively. 


While the following paragraphs and figures were pre- 
viously presented in Chapter 4, they are worth review- 
ing at this time. 


In the woman with regular cycles, the cycle begins with 
the onset of menstruation (see the first cycle of Figure 
15-2). As menstruation tapers there is generally no dis- 
charge and the woman observes this as dry. As ovula- 
tion approaches, there becomes apparent a cervical 
mucus discharge which often begins as sticky, cloudy 
or tacky, cloudy discharge and eventually becomes clear, 
stretchy, or lubricative. The /ast day of the mucus dis- 
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Figure 15-2: Three cycles charted for the CrMS showing the 
occurrence of menstruation, the pre-Peak dry days, the mucus 
cycle, the Peak Day (P), and the post-Peak dry days. The pre- 
Peak phases are variable in length (14, 9, and 20 days) but 
the post-Peak phases are consistent (14,15, and 13 days). 


Because the production of 
the periovulatory cervical 
mucus is an estrogen de- 
pendent effect and is produced at the time of follicular 
development, when estrogen is increasing and ovula- 
tion approaching, the cervical mucus is produced and 
will be discharged before and during the time of ovula- 
tion. In long cycles (Figure 15-4) there may be occa- 
sional “patches” of mucus prior to the onset of the mu- 
cus associated with ovulation. What is prolonged in these 
cycles is the pre-Peak (or preovulatory) phase of the 
cycle and what remains relatively consistent is the post- 
Peak (post-ovulatory) phase of the cycle. 


The same principles apply in anovulatory conditions 
such as breast feeding (Figure 15-5). In this circum- 
stance, infant suckling may suppress ovulation and fer- 
tility for a number of months. The presence or absence 
of the characteristic cervical mucus discharge associ- 
ated with ovulation is then delayed until fertility returns 
and predicts the onset of the first menstrual period. 


The versatility of the system, clearly one of its stron- 
gest features, is found in its fundamental biology. Be- 
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Figure 15-3: The relationship of serum levels of estradiol-17( 
and progesterone during the course of the menstrual cycle 
and the occurrence of the mucus sign and the Peak Day (P) in 
one cycle of a woman with normal fertility. 
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Figure 15-4: The application of the CrMS in long cycles. In 
this 51-day cycle, the Peak Day (P) occurred on day 38. The 
post-Peak phase was 13 days in duration. During the pre-Peak 
phase, “patches” of mucus are apparent.® 
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Figure 15-5: The application of the CrMS in breast feeding. 
“Patches” of mucus occur sporadically, dry days ususally 
predominate, and as fertility returns, the mucus pattern and 
fertility return. 
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Figure 15-6: The rg Sa shows the use of the CrMS in a 
breast-feeding woman with a continuous mucus discharge. 
The plain yellow stamps indicate a discharge pattern which is 
the same from one day to the next. The arrows indicate the 
points of change and the baby stamps indicate days of fertility. 


Figure 15-7: In a woman alan regular menstrual cycles and 
continuous mucus discharge, the base infertile pattern is shown 
up to the point of the change. The Peak Day is identified and 
the pre- and post-ovulatory days of infertility are shown with 
plain yellow stamps. 
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cause it relies on events leading up to ovulation, it de- 
fines the times of fertility and infertility in a definitive, 
day-by-day, prospective fashion. Previously difficult 
cases, such as long and irregular cycles, breast feeding, 
coming off of contraceptive pills, anovulatory states and 
the premenopause, all can now be dealt with in a posi- 
tive fashion without delay. 


Even in the case of a woman with a continuous mucus 
discharge (Figures 15-6 and 15-7), the days of fertility 
can be properly identified with the use of a base infer- 
tile pattern (BIP) which is identified with the presence 
ofan unchanging discharge. When fertility begins, there 
will be a change in the pattern, which is easily identi- 
fied by the woman who has been properly instructed, 
and with this change the beginning of fertility is identi- 
fied. 


The system is not a contraceptive one. It is a system of 
true family planning (see Figure 15-8). Thus, the infor- 
mation obtained from monitoring the phases of fertility 
and infertility can be used to either achieve or avoid 
pregnancy. Users of the CrMS know their fertility sta- 
tus on any particular day and are given the freedom to 
utilize that information as they so choose. In addition, 
the CrMS has now expanded its use as a reproductive 
and gynecologic health maintenance system and is the 


“hub” of the new women’s health science of 


NaProTECHNOLOGY. 


The Cervical Mucus as a 


fo ———— en 


The biophysical characteristics of the cervical mucus, 
as they change throughout the menstrual cycle, have 
received considerable attention over the years.*'' In 
1972, a World Health Organization colloquium on the 
topic of “Cervical Mucus and Human Reproduction” 
likened the uterine cervix to that of a “biological valve” 
which, “at certain periods during the reproductive cycle 
allows the entry of sperm into the uterus, and at other 
times bars their admission.”'* The CrMS basically pro- 
vides the couple with the information on when that valve 
is open (a time of fertility) and when it is closed (a time 
of infertility). 


An evaluation of fern and channel patterns of the cervi- 
cal mucus in women using the CrMS has also been un- 
dertaken.'* Cervical mucus was obtained from the 
endocervical canal and assessed for the presence or 
absence of crystallization (ferning) and dendritic chan- 
nel formation in dried cervical mucus. These physical 
characteristics of the cervical mucus were then corre- 
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lated with the vulvar observations of the mucus dis- 
charge as observed by the women using the system (Fig- 
ures 15-9 to 15-14). 


As the Peak Day approaches, the appearance of posi- 
tive ferning becomes predominant and the negative ferns 
disappear (Figure 15-10). The number of dendritic chan- 
nels present (per low power field of the microscope) 
increases dramatically beginning six days prior to the 
Peak Day. The largest number of channels was observed 
on the Peak Day itself (Figure 15-11). The daily increase 
in the number of channels/LPF as the Peak Day and 
ovulation approach along with the hormonal correlates 
are shown for one cycle in Figure 15-12. Because the 
mucus cycle is an estrogen dependent and ovulation- 
related event, the data on these two estrogen-related 
events, that is the development of positive ferning and 
an increasing number of dendritic channels, correlate 
themselves impressively around the woman’s observa- 


tion of her Peak Day. These data show the existence of 


a true biologic valve and correlates with the observa- 
tions of Odeblad in his recent description of P type 
mucus, 


Similar data on the presence or absence of ferning and 
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Figure 15-8: In this case, a woman of normal fertility, the 
system is used to achieve pregnancy. The acts of intercourse 
in the midst of the mucus cycle (days 16 and 18) should be 
expected to result in pregnancy as they did in this example. 


the number of channels in the cervical mucus were also 
evaluated and correlated with the woman’s vulvar mu- 
cus observations made throughout the course of the 
menstrual cycle.'* The frequency of negative, poor posi- 
tive and good positive ferns was plotted according to 
the observed spectrum of fertility (Figure 15-13), 
through eight practical stages of the CrMS cycle. Re- 
gression lines were then generated for these three groups 
and significance testing performed. The linear regres 


Figure 15-10: The distribution of negative, poor positive, and 
good positive ferns (n=301) + Peak Day (P) at three-day 
intervals.'* Negative and poor positive ferns are impenetrable 
to sperm. Only good positive ferns are associated with sperm 
penetration (From: Hilgers TW, Prebil AM: The Ovulation 
Method —Vulvar Observations as an Index of Fertility/Infertility. 
Obstet Gynec 53: 12-22, 1979). 


Figure 15-9: Examples of a negative fern (A), channel formation when the fern is negative (B), a good positive fern (C), and 
channel formation when the fern is positive (D) (100x) (From: Hilgers TW, Prebil AM: The Ovulation Method — Vulvar Observations 
as an Index of Fertility/Infertility. Obstet Gynec, 53: 12-22m 1979)."° 
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Figure 15-11: The mean number of channels/LPF + Peak Day 
(P) at three-day intervals (n = 294).'* No sperm penetration 
occurs (theoretically) when the channel number is below the 
hash marked line (From: Hilgers TW, Prebil AM: The Ovulation 
Method —Vulvar Observations as an Index of Fertility/Infertility. 
Obstet Gynec 53: 12-22, 1979). 
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Figure 15-12: Individual cycle with (A) channel number per LPF, 
(B) estradiol-17B, (C) LH, and (D) progesterone.'* The largest 
number of channels is consistently observed on the same day 
as the woman's observation of her Peak Day (Peak Sx) (From: 
Hilgers TW, Prebil AM: The Ovulation Method —Vulvar 
Observations as an Index of Fertility/Infertility. Obstet Gynec 
53: 12-22, 1979). 
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sion coefficient for the negative fern group was —0,14 


and the observed data fit this line at a high degree of 


significance (p<.0001). The regression coefficient for 
the good positive ferns was 0.13 and this again indi- 
cated a correlation that was statistically highly signifi- 
cant (p<.0002). 


The mean channel number for the same eight stages of 


vulvar mucus observations was also plotted in a similar 
fashion (Figure 15-14). The regression line had a re- 
gression coefficient of 12.95 and is highly significant 
(p<.0008) (Figure 15-14A). In order to test the preci- 
sion of this significance testing, a natural log transfor- 
mation of the mean channel number was done. In Fig- 
ure 15-14-B, the natural log of the mean channel number 
of these same eight stages is plotted. The regression 
coefficient for this line was 0.42 and the fit of the ob- 
served data was statistically highly significant 
(p=.0001). These data have lent enormous support to 
the idea that the woman $ vulvar mucus observations are 
an extraordinary reflection of the biophysical events the 
mucus is undergoing at the level of the endocervix. 
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Figure 15-13: Frequency of (A) negative (b = 0.14, p < .0001), 
(B) poor positive (b = 0.02, p < .333), and (C) good positive 
ferns (b = 0.13, p < .0002) by woman's vulvar observations 
(From: Hilgers TW, Prebil AM: The Ovulation Method —Vulvar 
Observations as an Index of Fertility/Infertility. Obstet Gynec 
53: 12-22, 1979). 
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In addition, with the definition of these stages of the 
CrMS cycle, the system has become an excellent tool 
for the modeling and further study of human fertility. 


In looking at the fertility cycle based upon the observa- 
tion of these biological markers, the study of an antici- 
pated spectrum of fertility (Figure 15-16) could be com- 
pared to an observed specturm of fertility (Figure 15- 
17). In the anticipated spectrum of fertility, eight stages 
of fertility/infertility could be expected based on these 
observations. These same eight stages of the presence 
or absence of ferning and the number of channels that 
were observed in the different stages, could be objec- 
tively ordered in a sequence from fertility to infertility. 
This could be subsequently subdivided into two sepa- 
rate stages based uon what was now known from sperm 
penetration studies. Those stages of fertility above the 
hashed marked line in Figure 15-17 are objectively 
shown to be fertile and those beneath the line objec- 
tively shown to be infertile. 
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Figure 15-14: (A) Mean number of channels/LPF (b=12.95, 
p<.0008) (no sperm penetration occurs when the channel 
number is below the hash marked line) and (B) natrual log of 
mean channel number by woman's vuviar observation by stage 
of CrMS cycle (b=0.42, p<.0001) (From: Hilgers TW, Prebil 
AM: The Ovulation Method —Vulvar Observations as an Index 
of Fertility/Infertility. Obstet Gynec 53: 12-22, 1979). 


This modelling of human fertility, as observed in the 
CrMS, was thus shown to have an objective, scientific 
foundation and since the observations could be easily 
made and collected from cycle to cycle and woman to 
woman, a new way of looking at human fertility 
emerged. This approach has allowed a whole new and 
dynamic way of looking at human fertility/infertility to 
come into existence lending itself to widespread study 
and evaluation. 
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Figure 15-15: Plasma levels of FSH, LH estradiol -178, and 
progesterone, maximum number of channels in the highest 
canalized mucus area during a 26-day menstrual cycle (From: 
Faccioli G, Cortesi S, Calderoni P: Structure of Human Cervical 
Mucus Correlation with Plasma Ovarian Hormone Levels. Acta 
Europaea Fertilitatis. 14: 41-50, 1983). 
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Figure 15-16: The anticipated spectrum of fertiilty based upon the CREIGHTON MODEL System. 


Using identical techniques for assessing the channel for- 
mation of cervical mucus, Faccioli, et al'* and Garcia, 
et al!’ made similar observations (Figure 15-15) and 
advanced our knowledge. It was clearly demonstrated" 
that as ovulation approached the level of estradiol-178 
increased, and there was a coincidental increase in the 
number of channels formed in the cervical mucus. Thus, 
the establishment of channel formation as an event de- 
pendent upon estrogen stimulation of the endocervix 
was further substantiated (Figure 15-19), 


As an aside, it was also shown that the number of chan- 
nels continued to increase while the good positive 
ferning stabilized, indicating the channel formation was 
a more sensitive indicator of endocervical function and 
estrogen stimulation. In addition, pregnancy, in gona- 
dotropin-stimulated cycles, was observed to occur more 
frequently in patients who had ever-increasing dendritic 
channel formation (Figures 15-20 and 15-21). 


The Work of Professor Erik Odeblad a 

The lifetime work of Professor Erik Odeblad is a clas- 
sic and unique research effort in natural fertility regula- 
tion and the biophysical characteristics of the cervical 
mucus.'**” This work, meticulously evaluating the 
anatomy and physiology of the endocervical canal, the 
biophysical characteristics of its cervical mucus through- 
out the various phases of the menstrual cycle and the 
mapping of the endocervix are significant contributions 


and deserve special attention and description. A chro- 
nology of Odeblad’s work is outlined in Table 15-1. 


Odeblad has shown that there are three groups of cells 
in the mucus membrane of the cervix. 


Cylindrical (columnar) secretory cells (the ma- 
jority); 


N 


Cylindrical (columnar) ciliated cells; and 


we 


“Reserve” cells. 


The origin of the secretory cells is known but the mode 
of development of the other two groups of cells has not 
yet been defined. The cells of the mucus membrane are 
slowly detached and are displaced with the mucus. New 
cells are formed to replace them. 


The molecular weight of the mucus is about 70,000 
Daltons and it is believed to be several million Daltons 
for gels. According to Odeblad, the mucus is not a nor- 
mal but an abnormal fluid and its viscosity cannot be 
measured using liquid-flow techniques. It is, therefore, 
necessary to use other methods preferably nuclear mag- 
netic resonance (NMR) techniques, which do not in- 
volve flow but rather the use of the thermal movements 
of molecules in the fluid. 


Odeblad gathered mucus samples by using two differ- 
ent approaches: 
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Figure 15-17: The observed spectrum of fertility using fern and channel studies arranged according 
to the various stages of the CrMS cycle (see Figures 15-13 and 15-14). Those observations above 
the line are assoicated with sperm penetration and those below the line are assoicated with no sperm 
penetration. This reveals two basic phases of the cycle: fertile and infertile (see text). 
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Figure 15-18: This photograph of the endocervical canal shows the 
canal (left) and four separate openings of the endocervical crypts into 
the endocervical canal. In doing his studies, Odeblad microsampled 
these individual crypts (From: Pope Paul VI Institute research, 2004). 
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Figure 15-19: The relationship of rising levels of estradiol-17 
(E,) and the number of channels observed in dry cervical 
mucus."* The shape of the two curves is nearly identical 
although the peak in channel formation precedes the peak in 
E, by about 24 hours (From: Garcia N, Giacchi E, Campo S, 
et al. Canalization of Human Cervical Mucus. Obsert Gynec, 
64: 164-169, 1984). 
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Figure 15-20: The mean number of channels according to the 
grade of the fern an the number of days that grade was 
observed."* The grade of ferning is divided into three (+, ++, 
+++) over a period of eight days. While ferning grade remains 
the same, the number of channels continues to increase. This 
confirms that the number of dendritic channels observed in 
dried cervical mucus is a more sensitive indicator of 
endocervical function and estrogen stimluation (From: Garcia 
N, Giacchi E, Campo §S, et al. Canalization of Human Cervical 
Mucus. Obsert Gynec, 64: 164-169, 1984). 


Days 

Figure 15-21: The mean number of channels in gonadotropin 
stimulated menstrual cycles as ovulation approaches. Those 
women who became pregnant versus those who did not 
acheive pregnancy are separated in the inset graph (From: 
Garcia N, Giacchi E, Campo §, et al. Canalization of Human 
Cervical Mucus. Obsert Gynec, 64: 164-169, 1984). 
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Table 15-1: Chronology of Odeblad’s Work 
Mapping the Endocervical Canal 


Year Event 

1959 First reported that different types of cervical 
mucus were produced by different crypts 
(NMR) 

1966-1968 Two mucus types described 

Type G and Type E 

1977 First published G, L. S model 

1983 Began working with Drs. Billings and Brown 

1990 P-type mucus was characterized 

1993 F-type mucus was characterized 


|. Investigations of intracanalicular mucus using 
macrosamples of mucus. 


2. Investigations of mucus obtained from individual 
crypts using microsampling techniques (a me- 
ticulous gathering of mucus and mapping of the 
endocervix using micropipettes) (see Figure 15- 
18), 


In 1959, he reported the results of microscopic exami- 
nations which showed that the cervical mucus was com- 
posed of different types which were produced by dif- 
ferent cervical crypts. In 1966, the existence of crypts 
which responded differently to the same hormonal stimu- 
lation was shown. Rudolfsson,”' 
Odeblad’s, showed in 1971 the existence of crypts which 
could contain two types of mucus. These crypts are 
thought to have two branches with a common opening 
with the branches having different secretory functions. 


By 1968, two types of cervical mucus had been identi- 
fied and characterized. One of these types had a high 
viscosity (G) and the other had a low viscosity (E). The 
Type E mucus was stimulated by estrogens and the Type 
G mucus by progesterone. The G type mucus was pro- 
duced in G erypts and the E type mucus in E crypts. 


Research during the years 1970 to 1975 indicated that 
the progression of spermatozoa in the Type E mucus 
was complicated and this mucus was composed of two 
different types of mucus named Type S (S = sperm trans- 
mission mucus, E.) and Type L (L 
because of the capacity of that mucus to attract and en- 
close malformed sperm, E, ). This allowed for the de- 
velopment of the G, L, S model of cervical mucus pro- 
duction, and it explained the major factors associated 


locking-in mucus 


a collaborator of 


with the upward movement of sperm in the cervical ca- 
nal. The mapping of the endocervical canal, worked 
out by Odeblad., is shown in Figure 15-22. 


Over the years it has been shown that the S-type mucus 
is very fluid (Figure 15-23) and that the sperm cells move 
along the canal very rapidly reaching the S crypts in 3- 
10 minutes. The L-type mucus has a medium viscosity. 
Unit structures of L type mucus attract malformed sperm 
cells or those which move slowly in an efficacious “fi/- 
tration” of sperm cells. The G-type mucus has high 
viscosity and forms an impenetrable plug. 


In 1983, Odeblad began working with the Drs. Billings 
and Professor James Brown in Melbourne, Australia."” 
The hormonal response of the G, L, and S mucus was 
studied. It was found that the L-type mucus was stimu- 
lated by medium and increasing levels of estrogen while 
the S-type mucus was stimulated by high levels of es- 
trogen. Later, it was also shown that S-type mucus was 
stimulated by noradrenalin. The G-type mucus was 
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Figure 15-22: A schematic drawing of the endocervical canal 
indicating the distribution in the cervix of the four types of 
mucus: E,, E,, E,,and G. The location of the production of the 
F mucus is identified (F) and the originating location of the Z 
granules (Z) (This schematic is adapted from Odeblad, 1977 
and 1994)."* 


stimulated by progesterone In the first infertile phase 
of the menstrual cycle the progesterone level, which is 
low at that time, is, according to Odeblad, sufficient to 
feebly stimulate the G crypts (G— mucus). After ovula- 
tion, when the progesterone levels are increasing and 
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Figure 15-23: Viscosities of microsamples of the different types 
of mucus (from Odeblad, 1994).'* 
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elevated, the G crypts are strongly stimulated. This G 
mucus is very dense (G + mucus). 


When comparing these types of mucus to the woman’s 
observations, no vulvar mucus is usually associated with 
the G-type mucus and the days are dry during the infer- 
tile phases. When estrogen levels increase, the L-type 
mucus begins to be produced. Later, when estrogen lev- 
els are high, the S-type mucus is also produced and there 
develops a /ubricative sensation and this generally re- 
mains until the Peak Day. On that day, estrogen levels 
are already decreasing but the noradrenalin-like activ- 
ity of the sympathetic nervous system additionally stimu- 
lates the S-type mucus. After the Peak Day, G-type mu- 
cus is accompanied by a dry sensation due to the abun- 
dant secretion of progesterone by the corpus luteum. 
The temporal relationships of the different secretions 
around the timing of ovulation are shown in Figure 15- 
24. 


The characteristics of the cervical mucus have also been 
studied rather extensively by other investigators using 
scanning electron microscopy techniques (SEM)? 
(Figures 15-25 to 15-27). 
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Figure 15-24: The cycle of a high school student, a virgin of 15 years of age. She has been charting for several years. Analyses 
of types of mucus (S, L, G, P, F) on a microscopic slide are given. Day of ovulation was determined by repeated palpatation (from 
Odeblad, 1994).'° The Ovulation Method chart (BOM) is correlated with the graph and the Peak Day is marked (X) (adapted from 


Odeblad), 
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Figure 15-25: Scanning electron 
microscopic photograph of filamentous 
mucus of the middle preovulatory 
phase.*** Sperm do not penetrate this 
type of mucus 


Figure 15-26: Scanning electronic 
features of filamentous mucus of the 
ovulatory phase.**** There is an 
opening of the spaces in the mucus 
allowing for sperm penetration 


Figure 15-27: Scanning electronic 
aspect of filamentous mucus of post- 
ovulatory phase.***? Sperm do not 
penetrate this type of mucus 


(From: Faccioi G: Preliminary Results on the Scanning Electron Microscopic Sructure of the Infertile Human Cervical Mucus 


Acta Europaea Fertilitatis, 15: 381-382, 1984) 


Sperm Penetration 

a 
One of the biological principles of the CrMS is the con- 
cept that the survival and penetration of the spermato- 
zoa are directly related to the presence of a good qual- 
ity, estrogen stimulated cervical mucus. And this, too, 
may be related to the quantity of that mucus produc- 


tion. The presumption exists that the penetration of 


sperm through the endocervical canal is anticipated 
when an estrogen-stimulated cervical mucus Is present 
at the vulva. It also presumes that when there is no dis- 
charge of cervical mucus or during the base infertile 
pattern or during the post-Peak phase of the menstrual 
cycle, there is a natural impenetrability of the sperm. At 
one point in the cycle, the biological valve is open while 
at other points the biological valve is closed. These pre- 
sumptions are built on the extensive basic science evalu- 
ation of the cervical mucus that has been just presented. 


Good studies on sperm penetration are difficult to find. 
One of the few pregnancies in which the timing of sexual 
intercourse and the timing of ovulation (by indirect hor- 
monal parameters) is known was published by Ferin, et 
al*> (Figure 15-28). While this appears to be a 5-day 
sperm survival, the rise in progesterone suggests that 
the sperm survival may have been only 4 days and cer- 
tainly no greater than 5 days. 


Moghissi, et al,*° evaluated sperm penetration in vitro 
in a group of patients whose cervical mucus was also 
being evaluated for a variety of other parameters. Sig- 
nificant penetration of the cervical mucus by spermato- 


zoa did not occur until the third day prior to the LH 
surge (or an estimated 4 days prior to ovulation). Prior 
to that time and on the third day following the LH surge 
(or 2 days past the estimated time of ovulation), there 
was again no significant sperm penetration identified 
(see Sperm Penetration F2 in Figure]5-29-B). This 
study, perhaps more than any other, shows the impact 
of the cervical mucus acting physiologically as a bio- 
logical valve with regard to sperm penetration. These 
observations have qualitatively been made by others. 


An in vivo model was studied by Insler.*’ By pretreat- 
ing the uterus and cervix with various estrogenic and 
progestagenic hormones followed by insemination and 
subsequent hysterectomy, the were able to conclude that 
the amount, physical qualities and chemical composi- 
tion of the cervical mucus determine both the extent of 
cervical invasion by sperm cells and the storage capac- 
ity of the crypts. Furthermore, they observed that estro- 
gen enhances and progesterone and related compounds 
significantly hinder the sperm’ ability to penetrate the 
uterine cervix. Other studies of penetration of the cer- 
vical mucus by the sperm suggest that the ability of the 
sperm to survive and penetrate the cervix may last only 
between 24 and 48 hours. Indeed, practical experience 
with the use of the CrMS over the past several years 
continues to support the principle that sperm survival 
and penetration is directly related to the production of 
an adequate quality and quantity of good cervical mu- 
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Figure 15-28: Time relationship between plasma LH-HCG levels, plasma progesterone levels, basal body temperature (BBT), 
sexual intercourse, and beginning pregnancy. Note time elapsed between intercourse and estimated date of ovulation®> (From: 
Ferin J, Thomas and Johansson EDB: Ovulation Detection. In Human Reproduction: Conception and Contraception (Hafez ESE 


and Evans TN, Eds.) Harper and Row, Hagerstown, MD, 1973). 


Figure 15-29 A&B: Changes in various properties of cervical mucus throughout the menstrual cycle. Day 0 = day of LH peak 
(dotted line), F, and F,, indicate the number of spermatozoa in first and second microscopic fields (x200), from interface in in vitro 
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sperm-cervical mucus penetration test. Vertical bars represent one standard error of the mean** (From: Moghissi KS, Syner FN, 
Evans TN: A Composite Picture of the Menstrual Cycle. Amer J Obstet Gynec. 114: 405-416, 1972). 
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Hormone Assessment and secaldel ulin 


A number of investigators have evaluated the relation- 
ship of the time of ovulation to the woman’s observa- 
tion of the Peak Day.**** The results of these observa- 
tions appear in Table 15-2. Taking into account some 
variations in the structure of each of these studies, there 
is a striking relationship between the woman’s observa- 
tion of the Peak Day and the occurrence of ovulation as 
determined by indirect hormonal parameters. Morishita, 
et al,’ have described similar hormonal correlates to 
increasing quantities of clear endocervical mucus. 


The relationship of the reproductive hormones to the 
woman’s observation of the Peak Day and the estimated 
time of ovulation are shown in Figure 15-30.** Hilgers, 
et al®* published a number of menstrual cycles show- 
ing, in addition, the relationship of the preovulatory rise 
in estradiol-17B and the occurrence of ovulation (using 
indirect hormonal parameters) with the presence or ab- 
sence of the mucus cycle. These are shown in Figures 
15-31 and 15-32. In Figure 15-31A, a normal 32-day 
menstrual cycle is shown. The mucus cycle begins at 
the start of the preovulatory rise in estradiol and ovula- 
tion occurred by Peak + 1. In Figure 15-31B, a /onger 
menstrual cycle is shown, 38 days in duration. While 
the preovulatory rise in estradiol and ovulation are both 
delayed in this cycle, a concomitant delay in the ap- 
pearance of the mucus sign and occurrence of the Peak 
Day are also observed. There is an additional coincid- 
ing of the Peak Day with the time of ovulation. Finally, 
in Figure 15-31C, the discharge score reflects a con- 
tinuous mucus discharge. Even in the presence of such 
a discharge, the woman was able to identify the preovu- 
latory change in the mucus pattern and the Peak Day all 
correlating very well with the various hormonal param- 
eters. 


In Figure 15-32, the hormone levels and discharge scores 
in three consecutive cycles from the same patient are 
shown. There are a couple of important features in this 
pattern. The first cycle shows a short 3-day mucus cycle. 
Intercourse in this normally fertile couple occurred the 
day before the beginning of the Peak type mucus. No 
pregnancy occurred and the correlation of the mucus 
sign and the Peak Day correlated well with the hormonal 
events. Figure 15-32B shows a normal mucus cycle in 
the same patient with similar correlation. In Figure 15- 


32C, no mucus was observed in spite of the presence of 


a perfectly normal hormonal pattern of ovulation. An 
exact explanation for this dry cycle has not yet been 
forthcoming but a target (end) organ failure of the cer- 
vix could explain this particular set of circumstances. 
Intercourse that occurred both before and after the esti- 


mated time of ovulation did not result in pregnancy. Two 
cycles after the conclusion of this study, the patient had 
the resumption of a cervical mucus pattern similar to 
that found in Figure 15-32B and pregnancy occurred 
and proceeded without difficulty. Her actual CrMS chart 
is shown in Figure 15-33. 


Extensive hormone evaluation of the mucus sign in hun- 
dreds of menstrual cycles has been done both in 
Melbourne and in Omaha. These profiles continue to 
show these exacting relationships.» 
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Figure 15-30: The mean serum progesterone, LH, estradiol- 
178, and BBT values for 65 hormonally normal cycles iwth the 
day of the estimated time of ovulation (ETO) used as the center 
point. The Peak symptom and standard error are identified 
(From: Hilgers TW, Abraham GE, Cavanagh D: Natural Family 
Planning - |. The Peak Symptom and Estimated Time of 
Ovulation. Obstet Gynec 52:575-582, 1978). 
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Figure 15-31: Serum progesterone, LH, estradiol-17B, discharge scores, and BBT values for a normal 32-day cycle (A), a long 
38-day cycle (B), and a cycle with continuous discharge (C). The first vertical line indicates the Peak Day and the second vertical 
line indicates the fourth day after the Peak or the beginning of post-Peak infertility*? (From: Hilgers TW, Abraham GE, Cavanagh 
D; Natural Family Planning - |. The Peak Symptom and Estimated Time of Ovulation. Obstet Gynec 52:575-582, 1978). 
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Figure 15-32: Serum progesterone, LH, estradiol-178, discharge scores, and BBT values in three consecutive cycles from the 
same patient. The third cycle was “dry” with no Peak. Acts of intercourse are indcated (IC) and the estimated time of ovulation 
was day 15 (cycle C)**(From: Hilgers TW, Abraham GE, Cavanagh D: Natural Family Planning - |. The Peak Symptom and 
Estimated Time of Ovulation. Obstet Gynec 52:575-582, 1978). 
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Table 15-2: Relationship to the Estimated Time of Ovulation Measured by Various Hormonal Methods 
and the Woman’s Observation of the Peak Day, Published Evaluations 


investigator and Year of Study 


BILLINGS® FLYNN® CASEY* HILGERS? CORTES!" 

Estimated Time of Australia*® England® Australia™ USA” Italy** 
Ovulation to 1972 1976 1978 1978 1981 
Peak Day n % n % n % n % n % 

P-3 0 0.0 0.0 0 0.0 1 1S 0 0.0 

P-2 1 45 0 0.0 0 0.0 12 18:5 1 3.1 

P-1 1 4.5 3 10.3 0 0.0 13. 20.0 4 12.5 

PEAK DAY S 227 10 34.5 3 30.0 24 «36.9 21 65.6 

P+1 9 ‘ 7 9 13.8 6 18.8 

P+2 4 18.2 3 10:3 0 0.0 4 6.2 

P+3 2 0 1 1.5 

NO PEAK 1 1.5 

TOTAL 


a. Used day after LH surge as estimated day of ovulation: P-2 to P+2=90.8 percent 


b. Used maximal mucus grading (MMG) which was defined as the maximum amount of clear mucus. Where equal scores occurred on two days, the 
second of these was taken as the maximum. Data has been recognized from the original to correlate MMG with the estimated time of ovulation 
as calculated as the day after the LH surge: P-1 to P+2=99.9 


c. Used time between LH surge and rise in progesterone to estimate time of ovulation: Peak to P+1=100.0 percent 
d. Used midpoint in progesterone rise from 1.0-2.3 ng/ml to estimated time of ovulation: P-2 to P+2=95.4 percent 
e. Used day after LH Peak as estimated time of ovulation. P-2 to P+1=100.0 percent 
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Figure 15-33: The CrMS chart, three consecutive cycles, of the woman shown in Figure 15-32 A, B, and C. 


Table 15-3: Mucus Signs Related to Ovulation 


and Determined by Ultrasound 
(N = 9 and 12) 


Day n 

Most abundant -1 1 
fertile-type mucus 0 7 

+4 1 

Last day of -1 0 
fertile-type mucus 0 4 

+1 7 

+2 1 


% 


11.1 
778 
11.1 


0.0 
33.3 
58.3 

8.3 


1. Depares J, Ryder REJ, Walker SM and Scanlon MF: Ovarian 
ultrasonography highlights precision of symptoms of ovulation 
as markers of ovulation. British Medical Journal. 292:1562 


1986 


Table 15-4: The Creighton Model System: 
Correlating the Peak Day with Ultrasound 


Parameters of Ovulation (N=33), 


Patients with Infertility 


Follicular Rupture 

Relative to the Peak Day’ n % 
P-2 2 6.1 
P-1 5 15.2 
Peak 11 33.3 
P+1 9 ra a 
P+2 3 9.1 
P+3 3 9.1 

Totals 33 100.1 


1. X ETO = Peak + 0.45 days; ETO + days of Peak = 91.0% 


Data from: Hilgers, Pope Paul VI Institute 


Table 15-5: Follicular Rupture vs. Peak Day 


in Pregnancy, Same Cycle Ultrasound, 


Women with Infertility (N=47) 


Follicular Rupture 
Relative to the Peak Day’ n 
P-2 2 
P-1 7 
Peak 17 
P+1 11 
P+2 6 
P+3 4 
Totals 47 


% 


42 
14.9 
36.2 
23.4 
12.7 

8.5 


99.9 


1. Pope Paul VI Institute Division of Reproductive Ultrasound 
2. No pregnancies have been observed before P-2 or after P+3 in 


eighteen years of study with ultrasound 
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Correlation with Ultrasound 

a 
Serial ultrasound examination of the ovarian follicle is 
the newest technology to be used to assess the correla- 
tion between the changes in the biophysical properties 
of the cervical mucus and the events occurring at the 
time of ovulation. Leader, et al,*° showed the relation- 
ship between the increasing diameter of the dominant 
preovulatory follicle and its subsequent rupture with the 
increasing Insler cervical mucus score (Figure 15-34). 
Similar observations were made by Daily, et al’ and 
Nulsen, et al.** 


In looking at the relationship of the Peak Day to the 
occurrence of ovulation by ultrasound, Depares, et al*’ 
published the data found in Table 15-3. 


Ultrasound assesses the anatomy of follicular develop- 
ment and subsequent rupture of the follicle (presump- 
tive ovulation). This study revealed the continuing, re- 
markably close association of the timing of ovulation 
to the occurrence of the Peak Day. Hilgers has corre- 
lated the rupture of the ovarian follicle relative to the 
woman’s observation of her Peak Day in women with 
infertility. The results of this study are shown in Table 
15-4. The rupture of the follicle in this study (n=33) 
revealed a close association, once again, with the ob- 
servance of the Peak day and a range consistent with 
previous hormonal evaluation (P-2 to P+3). This study 
has now been expanded to 432 cycles with the same 
results (see Chapter 61). 


Also, Hilgers has followed 47 infertile patients, by se- 
rial ultrasound, in cycles in which the woman actually 
became pregnant. \n these pregnancy cycles, the rup- 
ture of the ovarian follicle was also associated with the 
occurrence of the Peak day in a similar fashion. The 
pregnancies occurred from Peak -2 through Peak +3 
(Table 15-5). This is the first study of its kind associat- 
ing ultrasound with the occurrence of ovulation and 
pregnancy while at the same time correlating the 


woman’s observation of the Peak day. In the study of 


over 2,000 menstrual cycles by serial ultrasound evalu- 
ation of ovulation, no pregnancies have ever been ob- 
served before P-2 or after P+3 (experience at Pope Paul 
VI Institute, Omaha, Nebraska, USA). 


The Karyopyknotic Index Correlation = 

Taylor, et al,’ reported on the relationship of the Kary- 
opyknotic Index (KP1) and the woman’s observation 
of her Peak day. The KPI is the ratio of cells with ma- 
ture pyknotic nuclei (superficial cells) to cells with im- 
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Insler Score 
(0 - 15) 


(mm) 
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Figure 15-34: The Modified Insler Score as ovulation 
approaches corelated with the increasing size and subsequent 
rupture of the ovarian follicle as detected by ultrasound (From: 
Leader A, Wiseman D, Tayler PJ: The Prediction of Ovulation: 
A Comparison of the Basal Body Temperature Graph, Cervical 
Mucus Score and Real Time Pelvic Ultrasonograph. Fertil Steril, 
43; 385-388, 1985). 


CORRELATION OF MEAN KARYOPYKNOTIC 
INDEX WITH PEAK MUCUS DAY IN 78 CYCLES 
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Figure 15-35: The correlation of the mean Karyopyknotic Index 
(KPI) with mean mucus days + 7 days in 78 cycles (From: 
Taylor, R.S., Woods, J.B. and Guapo, M.: Correlation of Vaginal 
Hormonal Cytograms with Cervical Mucus Symptoms. The 
Journal of Reproductive Medicine. 31, 1986). 


mature vesicular nuclei (intermediate cells). The cells 
were obtained from the vagina. Vaginal cells mature 
from basal to intermediate to superficial with estrogen 
stimulation. These vaginal cytology smears, taken seri- 
ally throughout the menstrual cycle, provide a relatively 
simple and reliable procedure for the evaluation of ova- 
rian function, especially the estrogen status during the 
preovulatory phase of the cycle. The striking relation- 
ship between the KPI and the Peak mucus day is shown 
in Figure 15-35 (78 menstrual cycles, 67 women). The 
Peak PI occurred on Peak +3 days in 98.7 percent of 
the cycles. 


Breast Feeding 

Ss 
Women who are breast feeding or postpartum, not breast 
feeding, have also been studied extensively with hor- 
monal correlation. Brown, et al,“ using weekly urinary 
estrogen and pregnanediol assays in 24-hour urine col- 
lections and daily mucus scores, found that the endo- 
crine relationships to the woman’s observation of mu- 
cus and the Peak Day were related and the indirect esti- 
mation of ovulation was well correlated. Examples of 
these studies are included in Figures 15-36, 15-37, and 
15-38. This study included 42 women for periods of up 
to a year or more, all with similar results. 


Mucus Observation i 
One of the techniques used to assist us in the develop- 
ment of the standardized system for observing the mu- 
cus was an anonymous survey with questions directed 
at the woman’s mucus observation routine. This survey 
was answered by 130 women (70.2 percent response) 
using the system of observation described for use with 
the CrMS.*' From this evaluation, a number of impor- 
tant facts came forward (Tables 15-6 through 15-9). 


1. Of the population of women studied, 90.0 percent 
indicated that they checked for the mucus every time 
they went to the bathroom. This percentage was 
lower for those women who indicated that they were 
using the system to achieve a pregnancy and higher 
for those who indicated they were using it to avoid 
pregnancy. 


2. Over 96.0 percent of women observed the mucus 
with folded tissue and less than one percent did in- 
ternal examinations. 


3. When asked to pick one time of the day in which 
the mucus was thought to be the most obvious, o 
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Figure 15-36: Weekly urinary estrogen and pregnanediol values and daily mucus scores during latation amenorrhea, first 
ovulation and pregnancy. In this study, the dotted vertical lines represent the best estimate of the days of ovulation and the solid 
vertical lines mark the first day of menstruation. The calculated lengths of the luteal phases are shown. | = intercourse (From: 
Brown JB, Harisson P, Smith MA, et al.: Correlations between the Mucus Symptoms and the Hormonal Markers of Fertility 


throughout Reproductive Life. Ovulation Method Research and Reference Centre of Australia, Melbourne, Victoria, Australia, 
1981). 
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Figure 15-37: Urinary estrogen and pregnanediol values and daily mucus scores postpatum in a subject who did not breast feed 
(Mrs. J. O'B.) and another subject who conceived during breast feeding (Mrs. G.F.) (From: Brown JB, Harisson P, Smith MA, et 
al.: Correlations between the Mucus Symptoms and the Hormonal Markers of Fertility throughout Reproductive Life. Ovulation 
Method Research and Reference Centre of Australia, Melbourne, Victoria, Australia, 1981). 
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Figure 15-38: Urinary estrogen and prenanediol values and daily mucus scores in a subject who breastfed for 30 months. First 
ovulation postpartum occurred 17 months after delivery (From: Brown JB, Harisson P, Smith MA, et al.: Correlations between the 
Mucus Symptoms and the Hormonal Markers of Fertility throughout Reproductive Life. Ovulation Method Research and Reference 
Centre of Australia, Melbourne, Victoria, Australia, 1981). 
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clear pattern developed. The mucus was seen in this 
population of women throughout the course of the 
day, and there was no time during the day where it 
was consistently more obvious. 


The most difficult time during the day to observe 
the mucus discharge was in the early morning. Over 
57.7 percent of the women marked that choice out 
of a list of six. This undoubtedly is related to the 
hectic events of this time of day. If the teacher is 
aware of this, he or she can provide helpful assis- 
tance to the client where this is a problem. 


When asked whether the mucus was most obvious 
before or after urination and before or after a bowel 
movement, 57.7 percent indicated before urination, 
45.4 after urination, 20.0 before a bowel movement, 
and 79.2 after a bowel movement. There was room 
for multiple answers to these questions, thus the to- 
tals do not add to 100.0. Nonetheless, it indicates 
that the mucus was sometimes more obvious at any 
one of those observations. Of course, it cannot be 
predicted at any one observation when the mucus 
might be observed. 


When asked if the mucus had ever been observed 
before urination but not after, 73.1 indicated it had. 
When asked if the mucus had ever been observed 
after urination but not before, 61.5 percent indicated 
it had. When asked if the mucus had ever been ob- 
served hefore a bowel movement but not after 33.8 
percent indicated it had. When asked if the mucus 
had ever been observed after a bowel movement 
but not before, 73.8 percent indicated that it had. 


Table 15-6: Mucus Observation Study 


(N=130) 
Item Percent 
Checked every time 90.0 
Observed with folded tissue 96.0 
Did not do internal exams 99.0 
Most difficult time to observe; early morning 57.7 
Observing the mucus was easy or very easy 93.0 
Observing the mucus after a bowel 82.0 


movement was easy or very easy 
Seminal fluid instruction: easy or very easy 85.4 


Seminal fluid instruction is helpful or very helpful 84.6 


Bearing down at end of the day: helpful or 86.9 
very helpful 
Kegel's exercise: helpful or very helpful 79.2 


=~ 


The women were also asked if they had ever ob- 
served the mucus just once during the day and at 
that time it was observed only afier urination. For 
the 130 responders, 58.5 percent indicated this cir- 
cumstance had occurred to them. The same ques- 
tion was asked relative to the observation of the 
mucus on/y afier a bowel movement and 57.7 per- 
cent indicated this had occurred to them. The data 
presented in items 5, 6 and 7 lend support to the 
importance of the 100-percent observational rou- 
tine. 


Table 15-7: Mucus Observation Study 
cont'd (N=130) 


item Percent 


Mucus was most obvious: 


Before urination 57.7 
After urination 45.4 
Before bowel movement 20.0 
After bowel movement 79.2 
Ever observed the mucus: 
Before urination, not after 73.1 
After urination, not before 61.5 
Before a bowel movement, not after 33.8 
After a bowel movement, not before 73.8 


Table 15-8: Mucus Observation Study 
cont’d (N=130) 


Item Percent 


Ever obvserved the mucus once during 
the day and this was: 


After urination 58.5 
After bowel movement 57.7 


Table 15-9: Mucus Observation Study 
cont’d (N=130) 


Item Percent 


How long does it take to make the 


observation 
0-10 seconds 44.0 
10-20 seconds 39.0 
20-30 seconds 11.5 
30-40 seconds 3.1 
>40 seconds 24 
30 seconds or less 94.5 
Time of day mucus was most obvious No time more 
obvious than 
others 


8. The women were asked, “When in the bathroom, 
about how much time does it take you to check for 
the mucus?” About 44 percent indicated 0 to 10 sec- 
onds, 39 percent 10 to 20 seconds, 11.5 percent 20 
to 30 second, and 3.1 percent 30 to 40 seconds. Only 
2.4 percent indicated that it took longer than 40 sec- 
onds. 


9. Over 93 percent of women studied indicated that 
observing the mucus was either easy or very easy to 
do. 


10. Over 82 percent of the women indicated that ob- 
serving the mucus after a bowel movement was ei- 
ther easy or very easy. 


11. Of the 130 women, 122 were in a position to answer 
the question, “Prior to coming to the FertilityCare™ 
Center, did you empty your bladder after having 
intercourse?” A large majority (76.2 percent) an- 
swered yes to this question. Thus, we learned from 
our patients that the practice of emptying the blad- 
der following intercourse was a customary event. 


12. For those women who had used the seminal fluid 
instruction, 84.6 percent found emptying the blad- 
der either helpful or definitely helpful. In 86.9 per- 
cent, bearing down was found to be either helpfil 
or definitely helpful and 79.2 percent found Kegel’s 
exercise helpful or definitely helpful. Overall, 85.4 
percent of the women indicated that the seminal fluid 
instruction was either easy or very easy to do. 


Statistical Parameters of the Mucus Cycle 


A preliminary study of 600 menstrual cycles form 100 
women was undertaken to examine the statistical pa- 
rameters of the mucus cycle. This study involved women 
with regular cycles, those coming off birth control pills, 
those approaching menopause, those who are breast 
feeding, and those with long and irregular cycles.” A 
number of interesting findings were revealed. These data 
can be helpful in teaching, in reviewing charts and in- 
terpreting their meaning (Table 15-10). 


1. In 94.0 percent of cycles, a Peak Day was observed. 
However, the absence of a Peak Day was observed 
in only 2.5 percent of women with regular cycles 
while the incidence was higher in women approach- 
ing menopause. This could be anticipated since ova- 
rian function tends to decline with advancing age. 


2. The average length of the mucus cycle was 5.6 days 
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Table 15-10: Statistical Parameters of the 
Mucus Cycle (N=600) 


item Answer 
Peak Day observed’ 94.0 
Average length of the mucus cycle 5.6 days 
Average length of the post-Peak phase 12.3 days 
1-7 days 7.7% 
8-16 days 89.9% 
>16 days 24% 
Incidence of premenstrual mucus 12.3% 
Incidence of “double” Peak 7.8% 


1. Only 2.5 percent in women with regular cycles 


in women with regular cycles. There was a tendency 
for the mucus cycle to be somewhat longer in women 
coming off birth control pills but shorter in breast 
feeding women and those approaching menopause. 


3. The average length of the post-Peak phase in women 
with regular cycles was 12.3 days. This was slightly 
shorter in women coming off birth control pills, 
breast-feeding women, women with long cycles, and 
women approaching menopause. In women with 
regular cycles, the post-Peak phase was 1-7 days in 
duration in 7.7 percent and greater than 16 days in 
2.4 percent. The short post-Peak phase was found 
to be higher in women coming off birth control pills, 
breast-feeding women, and those women approach- 
ing menopause. The post-Peak phase was found to 
be longer more frequently in women coming off of 
birth control pills and women who were breast feed- 
ing. 


4. The overall incidence of premenstrual mucus was 
found to be 12.3 percent in women with regular 
cycles but less than that in women coming off of 
birth control pills and those approaching menopause. 


5. The overall incidence of “double” Peak was 7.8 per- 
cent. 


Evaluation of the Education System 
pein ecto eel s (ulee 
Clients’ evaluations of this educational system have been 
tabulated for a large national experience. With the use 
of the Introductory Session, teacher, and follow-up 
evaluation forms, a large volume of client response has 
been collected. In Tables 15-11 through 15-17, the In- 
troductory Session evaluation is presented for 4.136 ob- 
servers. In Tables 15-18 through 15-22, evaluations of 
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the follow-up sessions from 936 respondents are pre- 
sented. In Table 15-23 and 15-24, the results of 925 
teacher evaluations are presented. 


A total of 97.3 percent of the clients felt that the amount 
of material in the Introductory Session was appropri- 
ate and 96.4 percent found that the quality of material 
was appropriate. Very few felt that the amount of mate- 
rial was either foo much or too little or that the quality 
of material was too advanced or too simple. The 
teacher's presentation was judged to be interesting by 
80.7 percent of the clients and exciting by 12.5 percent. 
Explanations during the Introductory Session were 
found to be usually or always clear by 99.8 percent. 
The opportunity for questions was judged to be good 
or excellent by 98.3 percent. 


When asked to check words that describe the Jntroduc- 
tory Session, clients rated it (in descending order) worth- 
while, enlightening, open to comment, comprehensive, 
and enthusiastic. Less than 10 percent found it to be (in 
descending order) du/l, closed to comment, frustrating, 
discouraging, or threatening. The session overall was 
rated excellent by 56.6 percent and good by 42.1 per- 
cent of the clients. There was very little difference be- 
tween male and female responders. 


The teacher is evaluated for six different items (includ- 
ing an overall evaluation) on rating score of | through 7 


with 7 being the best score. The overall evaluation of 


the teachers was either a score of 6 or 7 for 91.8 per- 
cent of the clients. The teacher’s general presentation 
was judged a 5, 6, or 7 by 92.3 percent. The teacher’s 
use of teaching aids was judged a 5, 6, or 7 by 89.4 
percent. Opportunity for questions was score a 6 or 7 
by 92.2 percent. The teacher’s personal approach with 
regard to support of the client was judged a 6 or 7 by 
88.9 percent. Finally, the importance of the teacher in 
the development of the client’s confidence was judged 
a5, 6 or 7 by 90.4 percent. 


When asked to check words that would apply to the 


Table 15-11: Introductory Session Evaluation: 
“The amount of material was...” (N=4,136) 


Female Male Totals 

n % n % n % 
Too much 36 14 29 1.9 65 1.6 
Appropriate 2,529 97.7 1497 96.7 4,026 97.3 
Too little 23 0.9 22 14 45 1.1 
Totals 2,588 100.0 1,548 100.0 4,136 100.0 


Table 15-12: Introductory Session Evaluation: 
“The quality of material was...” (N=4,136) 


Female Male Totals 

n % n % n % 
Too advanced 18 07 9 06 27) «206 
Appropriate 2,505 96.8 1,482 95.7 3,987 96.4 
Too simple 6§ 25 57 3.7 122 29 
Totals 2,588 100.0 1,548 100.0 4.136 99.9 


Table 15-13: Introductory Session Evaluation: 


” 


“The teacher’s presentation was...” (N=4,136) 


Female Male Totals 

n % n % n % 
Exciting 365 14.1 153 99 §18 12.5 
Interesting 2,089 80.7 1,250 80.7 3,339 80.7 
Average 129 5.0 142 9.2 271 6.6 
Dull 5 ‘O02 3 0:2 8 02 
Totals 2,588 100.0 1,548 100.0 4,136 100.0 


Table 15-14: Introductory Session Evaluation: 
“Explanations were...” (N=4,136) 


Female Male Totals 

n % n % n % 
Always clear 1,527 59.0 923 59.6 2,450 59.2 
Usually clear 1,053 40,7 625 40.4 1.678 40.6 
Seldom clear 8 0.3 0 0.0 8 0.2 
Dull 0 00 0 00 0 60.0 
Totals 2,588 100.0 1,548 100.0 4,136 100.0 


Table 15-15: Introductory Session Evaluation: 
“Opportunity questions for was...” (N=4,136) 


Female Male Totals 
n % n % n % 


Excellent 1,798 69.5 1,050 67.8 2,848 68.8 


Good 748 28.9 474 30.6 1,222 29.5 
Fair 3915 22 1.4 61 1.5 
Poor 3. «(0.1 2 Os 5 0.1 
Totals 2,588 100.0 1,548 99.9 4136 99.9 


teacher, the clients recorded the following words most 
frequently (in descending order): interested, support- 
ive, thorough, open to comment, organized, enthusias- 
tic and sensitive. Less than 2 percent of the clients judged 
their teachers to be (in descending order): unclear, frus- 


Table 15-16: Introductory Session Evaluation: 
“Overall, how would you rate the 
Introductory Session?” (N=4,136) 


Female Male Totals 

n % n % n % 
Excellent 1,507 58.2 833 53.8 2.340 56.6 
Good 1,053 40.7 690 44.6 1,743 42.1 
Fair 28 «(141 25 1.6 $3. 439 
Poor 0 00 0 00 O52 
Totals 2,588 100.0 1,548 99.9 4,136 100.0 


Table 15-17: Introductory Session Evaluation: 
“Check any words that describe the 
Introductory Session” (N=4,136) 


Female Male Totals 
n % n % n % 


Worthwhile 2,458 95.0 1,378 89.0 3,836 92.7 


Threatening 16 «406 8 05 24 0.6 
Open tocomment 1,343 51.9 613 39.6 1,956 47.3 
Frustrating 54 2.1 14 09 68 16 
Comprehensive 1,255 48.5 672 43.4 1,927 466 
Dull 13, 0.5 22 14 35 (85 
Enthusiastic 1,090 42.1 477 30.8 1,567 37.9 
Closed to comment 5 0.2 2 604 7 The 
Enlightening 1,918 74.1 1,119 72.3 3,037 73.4 


Discouraging 34 1.3 15. 1:0 49 1.2 
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trating, dominating, disorganized, discouraging, threat- 
ening, closed to comment, hostile. 


With regard to the follow-ups, 92.3 percent of the cli- 
ents judged their teacher’s presentation as either infer- 
esting or exciting. Explanations were judged to be usu- 
ally or always clear by 99.8 percent. Opportunity for 
questions was judged to be good or excellent by 99.5 
percent. The amount of material presented at the time 
of the follow-up was judged to be appropriate by 94.5 
percent and the quality of the material was judged to be 
appropriate by 97.9 percent. Very few clients judged 
the amount of material to be either too much or too little 
or the quality of the material to be too advanced or too 
simple. 


The use of the introductory booklet was found to be 
either useful or very useful by 96.6 percent of the cli- 
ents. The Picture Dictionary was judged to be useful or 
very useful by 94.5 percent. The Sample Teaching 
Charts were found useful or very useful by 93.3 per- 
cent. 


When asked to check the words that described the teach- 
ing/follow-up sessions, the following words were given 
the most frequently (in descending order): worthwhile, 
essential to learning, encouraging, supportive, open 
to comment, enlightening, comprehensive and enthusi- 
astic, Less than 7.0 percent of the clients viewed the 
teaching/follow-up sessions as (in descending order): 
frustrating, anxiety-provoking, discouraging, conde- 
scending, dull, closed to comment, threatening or hos- 
tile. 


Finally, when asked to provided an overall rating of 
the teaching/follow-up session, 7\ .6 percent of the cli- 
ents judged them to be excellent while 27.7 percent in- 
dicated good. Only 0.7 percent said they were fair, and 


Total: 2,588 — 1548 — 4136 — . or ee 
sas none of them indicated they were poor. 
Table 15-18: Follow-up Evaluation: Teacher’s Presentation, 
Explanation, and Opportunity for Questions (N=936) 

Teacher's Opportunity 

Presentation n % Explanations n % forQuestions n % 
Exciting 119 12.7 Always clear 511 54.6 Excellent 779° «83.2 
Interesting 745 79.6 Usually clear 423 45.2 Good 153 16.3 
Average 72 7.7 Seldom clear 2 0.2 Fair 4 04 
Dull 0 0.0 Clear 0 0.0 Poor 0 0.0 
Totals 936 100.0 936 100.0 936 99.9 
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Table 15-19: Follow-up Evaluation: 


Table 15-21: Follow-up Evaluation: 
Amount and Quality of Material (N=936) 


“Check any words that apply to teaching/ 


‘Amountel = = amlityor follow-up sessions” (N=936) 
Material n % Material n % a % oe 
Toormmah: 1 tev = Togdvances “811: 56 Worthwhile 853 91.1 Enthusiastic 422 45.1 
Appropriste 745 79:6 Appropriate 423 452 Threatening 3. 03  Anxiety-provoking 48 5.1 
Too ite a iT eae z 02 Supportive 755 80.7 Encouraging 726 77.6 
Totals 936 100.0 936 100.0 Frustrating 64 68 Closedtocomment 4 04 
a cet aa ae a a aa a rae Dull 7 0.7 Discouraging 15 1.6 
Open to comment 653 69.8 Essential to learning 808 86.3 
Hostile 1 01  Condescending 9 1.0 


Enlightening 579 61.8 Comprehensive 484 517 


Table 15-20: Follow-up Evaluation: 
Use of Teaching Aids (N=936) 


Introductory Picture Sample 
Booklet Dictionary Chart 
n % n % n % 
Table 15-22: Follow-up Evaluation: 


Very useful 511 546 655 70.0 608 65.0 “Overall, how would you rate the teaching/ 
Useful 393 420 229 245 265 28.3 follow-up session?” (N=936) 
Somewhat useful 31 3.3 52 5.6 61 65 a % 
‘a n 

Not useful 1 0.1 0 00 z 02 si 

Excellent 670 71.6 
Totals 936 100.0 936 100.1 936 100.0 ane g5 sey 

Fair 7 07 

Poor 0 0.0 

Totals 936 100.0 


Table 15-23: Teacher Evaluation (N=925) 


General Using Teaching Opportunity Personal Confidence Overall 


Rating Presentation Aids for Question Approach Development Evaluation 
Score n % n % n % n % n % n % 
Poorly Organizea Not useful Poor Unsupportive Not Important Poor 
i) 0 0.0 0.0 0.0 0.1 3 0.3 0 0.0 
2 0 0.0 0.0 0.0 7 0.8 1 0.1 
3 6 0.6 0.9 0.1 9 1.0 1 0.1 
Organized Useful Good Important Good 
4 65 7.0 9.7 3.4 69 74 30 3.2 
5 108 11.7 13.1 42 77 8.3 44 48 
6 275 29.7 26.4 13.6 241 26.0 259 28.0 
Very Organized Very Useful Excellent Very Supportive Very Important Excellent 
471 50.9 462 49.9 727 78.6 677 73.2 519 56.1 590 63.8 
925 99.9 925 100.0 


Table 15-24: Teacher Evaluation: 
“Check any words that apply to your teacher” 


(N=925) 

n % n % 
Disorganized 4 0.4 Supportive 779 «84.2 
Sensitive 640 69.2 Thorough 752 813 
Discouraging 4 04 ~ Hostile 1 01 
Threatening 3 0.3 Organized 724 783 
Interested 840 90.8 Dominating 9 1.0 
Frustrating 11 1.2 Enthusiastic 700 75.7 


Opentocomment 729 78.8 Closedtocomment 3 03 
Unclear i MS 


* Of 925 clients, this data reflects the number and percent of those who 
checked each word. Many clients checked more than one word. 


Spousal Communication with the CrMS 


A pilot survey of 48 couples were interviewed regard- 
ing the communication patterns that they observed or 
developed with the use of the CrMS.** This survey, which 
is preliminary in its findings, provides some initial in- 
sight into what can be expected of couples that use the 
CrMS. 


When the couples were asked whether they had dis- 
cussed their decision to either achieve or avoid preg- 
nancy while following the CrMS, 100 percent indicated 
they had. When asked whether the couple verbally dis- 
cussed when they would and would not have genital 
intercourse, 89.6 percent indicated they had. When 
asked whether the CrMS encouraged or discouraged ver- 
bal communication in the decision to have genital in- 
tercourse, 92.8 percent indicated that it encouraged com- 
munication. When asked whether verba/ communica- 
tion in deciding to have intercourse had increased, re- 
mained the same or decreased since changing from their 
previous method of contraception to the CrMS, 72.9 


Table 15-25: Communication in 
Creighton Model Users: 
Pilot Survey Results (N=48 couples) 


Couples discussed pregnancy intentions 100.0% 

System encouraged verbal communication 92.8% 
re: intercourse 

Couples verbally discussed having intercourse 89.6% 

Verbal communication re: intercourse increased 72.9% 


after using the system (from their previous method) 
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percent indicated it had increased, 18.8 percent indi- 
cated it had remained the same, and no one indicated it 
had decreased (Table 15-25). 


These patterns of communication were thought to be 
revealing. Most teachers of the CrMS have felt that such 
patterns existed and these data support that contention. 


Over 81 percent of women indicated that their husbands 
showed interest in their charting or observations and 
over 95 percent of the husbands indicated that they like 
of the CrMS (as opposed to disliking) (Table 15-26). 
When the wives were asked if their husbands had given 
them support in the use of the CrMS, 75 percent said 
that their husbands were very supportive and another 
20.8 percent indicated they were somewhat supportive. 
Data such as this, if collected on a much larger scale, 
could dispel the old myth that natural methods of fertil- 
ity regulation are disliked by men. 


Finally, the couples were asked whether they found that 
avoiding genital contact was very easy, reasonably easy, 
reasonably difficult or very difficult. For 70.8 percent 
of couples, avoiding genital contact was thought to be 
either reasonably easy or very easy. However 21.2 per- 
cent indicated that it was either reasonably difficult or 
very difficulty. That group was also asked if they found 
that it does or does not interfere with the development 
of their overall relationship. The overwhelming major- 
ity, 85.7 percent, indicated it did not interfere with the 
development of their overall relationship. 


These data suggest that avoiding genital contact is, in 
general, not particularly difficult when using the CrMS. 
At the same time, it does not rule out the possibility that 
some couples will have some degree of difficulty with 
this. However, for those couples, one can gain confi- 
dence in the fact that avoiding genital contact is not 
deleterious to their overall relationship. 


Fehring*“*, in a comparison of users in the CrMS with 
couples using oral contraceptives, administered psycho- 


Table 15-26: Communication in 
Creighton Model Users: 
Pilot Survey Results (N=48 couples) 


Husbands liked system 95.0% 


Husbands showed interest in charting or observations 81.0% 


Husbands indicated support in use of the system 95.0% 
Avoiding genital contact was reasonably easy or 70.8% 
very easy 


aur 
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Table 15-27: A Comparison of Psychological/Spiritual Variables 
Between the Creighton Model FertilityCare™ System (N=88) and 
Couples Using Oral Contraceptives (Fehring)* 


Psychometric Creighton Model 
Assessment FertilityCare™ System 
x sD 

Spiritual well-being 108.70 10.27 
Religious well-being §5.33 6.36 
Existential well-being 53.37 5.31 
Self-esteem 84.16 11.99 
Intellectual intimacy 77.72 14.22 
Sexual intimacy 78.23 13.42 
Recreational intimacy 72.80 13.51 
Emotional intimacy 72.32 17.51 
Social intimacy 73.44 15.11 


Contraceptives 
x sD t-test p-values 

96.43 14.98 6.36 [007 | 
46.74 10.40 6.98 001 | 
49.67 7.70 3.73 01 | 
78.13 17.26 2.70 01 | 
71.67 16.92 2.57 01 
72.82 16.00 2.43 01 
68.29 14.99 2.09 05 
70.35 19.79 0.70 NS 
73.51 16.84 0.03 NS 


metric assessments to both sets of users. In this assess- 
ment, statistically significantly improved scores were 
found in the CrMS for spiritual well-being, religious 
well-being, existential well-being, self-esteem, intellec- 
tual intimacy, sexual intimacy, and recreational inti- 
macy. For emotional intimacy and social intimacy, there 
was no statistically significant difference between the 
two groups (see Table 15-27). 


Effectiveness of the System 

TO 
The effectiveness of the CREIGHTON MODEL System, 
because it is not a contraceptive, must take into ac- 
count its ability to be used both as a system to achieve 
pregnancy as well as avoid pregnancy.” The normal 
use of a system such as this, during the reproductive 
years in couples desiring a family, is to use it for a while 
to avoid pregnancy and then use it to achieve pregnancy 
(or vice versa). This cycle is then repeated on a freely 
chosen basis according to a married couple’s ability to 
have and raise children. This is the only family plan- 
ning method (including other natural methods) that can 
be used consciously and conscientiously in both ways 
(with the exception of the Billings Ovulation Method). 


In considering these concepts of use, the method and 
use effectiveness as a means of avoiding pregnancy and 
the method and use effectiveness as a means of achiev- 
ing pregnancy can both be measured. The method and 
use effectiveness as a means of avoiding pregnancy can 
then be compared to comparable data for artificial meth- 
ods of contraception. The method and use effectiveness 


to achieve a pregnancy gives on the one hand, cycle- 
by-cycle success rates in the use of fertility focused in- 
tercourse for the achievement of pregnancy (method ef- 


fectiveness to achieve pregnancy) and, on the other hand, 


data on the use-dynamics of the system in a population 
of couples (use-effectiveness to achieve pregnancy). The 
total pregnancy rate is a combination of its use-effec- 
tiveness to avoid pregnancy and its use-effectiveness to 
achieve pregnancy and is expressed as a rate. The sum 
of these two rates (subtracted from 100) gives an esti- 
mate of its demographic effectiveness (or, as some have 
called it, the extended use-effectiveness). The devel- 
opment of data such as this gives insight into the use of 
the system, as compared to contraceptive 
methods.Additionally, measurements of effectiveness 
will reflect the ability of the system to be taught prop- 
erly. 


The CrMS has been extensively studied and a meta- 
analysis of the system has incorporated the data from 
five studies into a composite including 1,876 couples 
over 17,130 couple months of use.*’*’ These studies, 
all utilizing life-table analysis and an objective assess- 
ment of pregnancies, reported the range of the method 
effectiveness to avoid pregnancy at the 12th ordinal 
month to be 98.7 to 99.8 (with the 5-study composite 
99.5). The use effectiveness to avoid pregnancy for the 
same time period ranged from 94.6 to 97.9 and was 
shown to continually improve over the 14 years of the 
studies (the 5-study composite was 96.8) (Table 15-28). 


The use effectiveness of the CrMS to achieve a preg- 
nancy showed expectedly wide fluctuations. At the 12th 
ordinal month, the achieving-related pregnancy rate 
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Table 15-28: Creighton Model Method and Use Effectiveness to Avoid Pregnancy by Center, 
5-Study Composite and Ordinal Month of Use 


Creighton St. John’s Mercy} St. Francis St. Joseph Marquette 
University Hospital Hospital Hospital Nursing Center| 5-Study 
Omaha St. Louis Witchita Houston Milwaukee | Composite 


Year of Study 1980 1980 1985 1989 1994 1995 

Number of Couples 286 273 378 697 242 1,876 

Number of Couple-Months | 2,224.0! 1,980.0' 2,471.0' 7,084.5' 1,819.5! 17,130.0' 
Method Effectiveness’ 
Ordinal Month 

1 100.0 100.0 

6 99.6 99.8 

12 99.6 99.5 

18 n/a 99.5 
Use Effectiveness*® 
Ordinal Month 

1 100.0 99.9 

6 95.8 97.9 

12 94.6 96.8 

18 n/a 96.4 


1. Through 12 ordinal months 
2. Through 18 ordinal months 
3. To avoid pregnancy 

n/a = Not applicable 


ranged from 14.2 to 28.0 (the 5-study composite was 
21.0). The use-effectiveness to achieve pregnancy is a 


demographic statistic which applies to a population of 


users and not individuals. \t is the mathematical oppo- 
site of the demographic effectiveness to avoid pregnancy 
(Table 15-29). 


Discontinuation rates were the highest (9.4) in the first 
six months of use. The discontinuation rate after the first 
six months of use was only 2.9. The study did not in- 
volve any /earning phases as other studies have pro- 
moted. At the 12th ordinal month the discontinuation 
rate was 11.3 and at the 18th ordinal month 12.1 (Table 
15-30). It is notable that the discontinuation rate for 


the stated reason of “difficulty avoiding genital con- 
tact’ was less than one percent . 


The estimated demographic effectiveness (extended 
use-effectiveness) for the oral contraceptive and intrau- 
terine device is shown in Table 15-31 at the 6th, 12th, 
and 18th ordinal month. Only a few studies of the ex- 
tended use effectiveness (demographic effectiveness) of 
these or any other artificial method have been done. It 
is not well known that these percentages are significantly 
lower than the effectiveness normally quoted. That is, 
or course, as it should be since these include pregnan- 
cies after the individuals discontinue the method as a 
means of avoiding pregnancy. It is the demographic ef- 


Table 15-29: Creighton Model Method- and Use-Effectiveness to Achieve Pregnancy by Center, 
5-Study Composite and Ordinal Month of Use 


Creighton St. John's Mercy} St. Francis St. Joseph Marquette 
University Hospital Hospital Hospital Nursing Center| 5-Study 
Ordinal Month | Omaha St. Louis Witchita Houston Milwaukee | Composite 
1 2.1 1.8 5:3 0.7 1.2 24 
6 10.5 13.6 19.9 7.9 14.0 12.8 
12 19.1 23.7 28.0 14.2 24.8 21.0 
18 nia nla nla 17.9 na 25.6 


n/a = Not applicable 
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Table 15-30: Creighton Model Cumulative Discontinuation Rates by Reason and 
Ordinal Month of Use, 5-Study Composite 


Reason for discontinuation 


To use another natural method 

To use an artificial method 

Lack of confidence 

Difficulty with avoiding genital contact 
Personal reasons 


Medically induced infertility 


1. 55.4 percent of all discontinuations occurred in the first three months 
2. 77.7 percent of all discontinuations occurred during the first six months 
The discontinuation rate after six months was 2.9 


0.7 
49 
0.8 
07 
46 


fectiveness of these methods, however, that is the cor- 
rect effectiveness rate to be compared to the total preg- 
nancy rates of methodologies which are natural fertility 
regulators. 


The extended use effectiveness of an artificial method 
includes a significantly increased number of pregnan- 
cies because the artificial method may not be tolerated 
fora variety of different reasons over the time period of 
the study. While some pregnancies in the categories 
would be of a similar nature in the use of a natural 
method of fertility regulation, most pregnancies occur- 
ring from a natural method will be in those who know- 
ingly use it to achieve pregnancy. 


Total pregnancy rates, in users of natural methods, are 
often quoted with regard to the /ong-term “failure rate” 
of these methods. However, to do so takes a group of 
people who have been successful users of the method 
(to achieve pregnancy) and classifies them inappropri- 
ately as failures of the method. More appropriately, these 
pregnancies belong in the above category of extended 
use-effectiveness, a concept developed by Tietze and 
Lewit and referred to originally as demographic effec- 
tiveness. *°**° The term demographic effectiveness is 
probably more pertinent to the concept of total preg- 
nancy rates because these data reflect the use of a method 
in a population of people over a period of time. 


What may appear to be different between the natural 
and artificial methods is in the answer to the question: 
“are the extended use pregnancies the result of suc- 
cessful use or failure of the methods?” \t can be prop- 
erly assumed that for the artificial methods these would 
be considered failures. Table 15-32 lists the rates of 
wanted and unwanted pregnancy in those couples who 
became pregnant in the five CrMS studies. Out of 428 


Table 15-31: Estimate Demographic Effectiveness 
(Extended Use-Effectiveness) for BCP and IUD, 
6th, 12th and 18th Ordinal Month 


Method and Range of Estimated 
Demographic Effectiveness 
OrdinalMonth BCP* BCP?* luD?? 
6 _ 89.9 —-97.0 94.4-97.5 
12 — 75.7-91.6 89.9 - 95.2 
18 _ 65.9-85.4 82.8 -95.8 


1. Polaneczky M, Slap G, Forke C, et al.: The Use of Levonorgesterol 
Impiants (Norptant) for Contraception in Adolescent Mothers. 
NEJM. 331: 1201, 1994 

2. Tietze C and Liewit S.: The IUD and the Pill; Extended Use-Effec- 
tiveness. Family Planning Perspectives 3; 53-55, 1971 

3. Tietze C and Lewit S.: Use Effectiveness of Oral and Intrauterine 
Contraception. Fertil Steril. 22: 508-513. 1971 


Table 15-32: Rate of Wanted and Unwanted 
Pregnancy - Creighton Model Users who 
Became Pregnant! (N=428) 


Wanted Unwanted 
Center n % n % 
Creighton 91 98.9 1 1.1 
St. John’s Mercy? 66.5 99.2 0.5* 07 
St. Francis® 109 97.3 3 2.7 
St. Joseph 88 97.8 2 2.2 
Marquette 67 100.0 0 0.0 
Totals 421.5 98.5 6.5 1.5 
1. Pope Paul VI Institute research, 2004 
2. There were three in which no reply was recorded 
3. There were eight in which no reply was recorded. 


0.5 is shown because for one spouse the pregnancy was unwanted while 
for the other spouse the pregnancy was wanted. 


Chapter 15: Scientific Foundations of the CrMS 


211 


total pregnancies, only 4.5 couples identified their preg- 
nancies as unwanted at the time of the pregnancy evalu- 
ation which was usually conducted, in person, within 
the first three months of the pregnancy. Thus, the wanted 
pregnancy rate was 98.5 percent. This has important 
behavioral implications which will require further study. 


In other studies it has been shown that as the age of the 
woman increases, the pregnancy rate decreases in users 
of natural methods.*’ With the Ovulation Method, Bill- 
ings’ studied 98 women who were judged to be ap- 
proaching menopause. The women ranged in age from 
38 to 54 years and each was followed for an average of 
4 years. One pregnancy occurred in this group in a 
woman who used the days of fertility for intercourse. 
The method-related pregnancy rate was zero. \na simi- 
lar study of 137 women, 40 years of age or older, Klaus** 
revealed a total pregnancy rate of 0.98 (with the Bill- 
ings Ovulation Method). 


The method effectiveness to achieve a pregnancy is a 
pregnancy rate based on fertility-focused intercourse 
compiled in a cumulative fashion from one cycle to the 
next. In one such study, in which 50 consecutive pa- 
tients were followed as they began using the method to 
achieve pregnancy, 76.0 percent became pregnant in the 


100 


80 


60 


Cumulative Pregnancy Rate 
Fertility Focused Intercourse 
Patients of Apparent Normal Fertility 

(N=50)* 


40 


Cumulative Pregnancy Rate 


20 


o + 2 3: @ -6 6 7 


Cycle Pregnancy 
Achieved 


Figure 15-39: Cumulative pregnancy rate, fertility focused 
intercourse, patients of apparent normal fertility (N=50) (From: 
Hilgers TW, Daly KD, Prebil AM: Cumulative Pregnancy Rates 
in Patients with Apparently Normal Fertility and Fertility Focused 
Intercourse. J Repro Med, 10: 864-866, 1992). 


first cycle of use. By three cycles of use, 90.0 percent 
were pregnant and by the sixth cycle, 98.0 percent (Fig- 
ure 15-39). 


These data suggest that the efficiency of the human re- 
productive system is actually greater than previously 
thought. In addition, by understanding normal fertility, 
it gives us a better opportunity to understand conditions 
of abnormal fertility. 


NaProEDUCATION Technology 

re 
CREIGHTON MODEL NaProEDUCATION Technology 
has been extensively evaluated over the last 25 years. It 
is an approach to natural procreative education which 
allows for the transfer of information to be conducted 
in a way which is standardized and the actual use of the 
system can be measure in an objective fashion (Table 
15-34). It is the on/y medical model of natural fertility 
regulation currently in existence and it is a model that 
specifically provides instructions both for the achieve- 
ment of pregnancy (in couples of normal fertility) and 
the avoidance of pregnancy and allows, by its very de- 
sign, the ability to measure its effectiveness in a pro- 
spective fashion using life-table analysis. 


In addition, because of its standardized and objective 
format, it has been instrumental in the development of 
a new reproductive science of NaProTECHNOLOGY. 


End Note 

a 
The CREIGHTON MODEL FertilityCare™ System, an 
authentic offspring of the Billings Ovulation Method, 
is, like its parent system, unique among natural meth- 
ods. Because it attends to the details of the cervical mu- 
cus sign, if allows fertility to be prospectively identified 
and the naturally occurring phases of fertility and infer- 
tility to be identified on a day-by-day basis. It is simple 
to use and easy to keep records. Its versatility is un- 
matched. 


An extensive amount of research has been conducted 
over the last 27 years. The cervical mucus plays an es- 
sential role in human fertility and the ability of the cer- 
vix to act as a biological valve has now been weil es- 
tablished. In the CrMS, a woman is simply being taught 
when that valve is open. (which allows for sperm pen- 
etration and survival) and when it is closed (when the 
cervix acts as a barrier to sperm penetration and sur- 
vival). Studies on the role of the cervical mucus have 
been done from the points of view of nuclear magnetic 
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Table 15-33: Applications of NaProTechnology 


* Family planning * The effects of stress * Other reproductive disorders 
* Chronic discharges * Infertility * Prematurity prevention 

* Targeted hormone evaluation * Miscarriages * Abnormal bleeding 

* Targeted hormone replacement * Premenstrual syndrome * Dating pregnancy 

* Identify ovarian cysts * Chronic infections * Psychosexual understanding 


resonance, ferning and channeling studies and scan- 
ning electron microscopy. They have been done by mul- 
tiple investigators and the same principles continue to 
be verified. 


The system has been extensively evaluated hormonally. 
The mucus cycle has been shown to be associated with 
the preovulatory rise in estradiol-17B. The Peak Day is 
associated with the timing of ovulation and these stud- 
ies show reproducible results between different investi- 
gators in various places in the world. New technolo- 
gies such as u/trasound observation and timing of ovu- 
lation are adding to this already existent body of knowl- 
edge continually lending support to the basic principles 
of the system. Even vaginal cytology has been used to 
confirm these findings. 


There is now no question that the method effectiveness 
of the CREIGHTON MODEL (0 avoid pregnancy is com- 
parable to any drug or device on the market. Its method 
and use effectiveness to avoid pregnancy are compa- 
rable with artificial methods and its demographic ef- 
fectiveness, because it is safe and has a high continuity 
of use, actually holds greater promise than current ar- 
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Chas yoter 16 


Measuring Effectiveness and Pregnancy 
Rates of the CrMS 


Joseph B. Stanford, M.D. 


nderstanding the outcomes of using the 

CREIGHTON MODEL FertilityCare™ System 
(CrMS) to avoid or to achieve pregnancy is of central 
importance to users, Practitioners, and Medical Con- 
sultants. Because the meaning of statistical summaries 
of effectiveness or pregnancy is dependent on the way 
in which they are derived, an understanding of the meth- 
ods involved is necessary. The purpose of this chapter 
is to describe the scientific measurement and under- 
standing of the occurrence of pregnancy during use of 
the CrMS. This chapter describes an established ap- 
proach to measuring the effectiveness of the CrMS in 
actual use to avoid or achieve pregnancy,' including a 
critical summary of published effectiveness studies of 
the CrMS. Important principles for conducting and in- 
terpreting CREIGHTON MODEL studies are detailed. Ref- 
erences for the detailed calculations are provided. In 
addition, this chapter introduces a new approach for 
measuring pregnancy rates specific to different types 
of use of the CREIGHTON MODEL. Throughout the 
chapter, definitions are given for essential terms and 
concepts, and comparisons are made with approaches 
used in contraceptive research, to facilitate appropriate 
comparison and understanding. A brief description is 
given of how these approaches may apply to assessing 
the use of the CrMS in infertility, including suggestions 
for future development of methods to assess use with 


infertility. Finally, the clinical and research implications 
of this area of research are summarized. 


Terms Used to Describe Effectivness 

A number of terms have been used in the contraceptive 
literature to measure the effectiveness of methods of 
contraception. These include “failure,” efficacy, effec- 
tiveness, and pregnancy. 


Experts in the field of contraceptive research have rec- 
ommended against the use of the term failure because it 
does not accurately distinguish between pregnancies 
that would or would not have occurred without use of a 
contraceptive.’ More fundamentally, the term failure is 
not appropriate for any method of family planning be- 
cause the normal functioning of the reproductive sys- 
tem and the development of a new human life is not a 
failure but a success of the natural process, even when 
a pregnancy is not expected. This is especially true of 
the CrMS, which fully cooperates with normal function 
of the reproductive system rather than seeking to sup- 
press or destroy it and which fully respects and sup- 
ports the right and responsibility of couples to make 
decisions in cooperation with normal reproductive func- 
tioning. 
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Efficacy and effectiveness are related but not identical 
terms. Different authors use the terms effectiveness and 
efficacy with different definitions, causing confusion 
about their meaning. Efficacy generally refers to the 
maximum possible effectiveness if a method of family 
planning is used perfectly. In this chapter, efficacy is 
synonymous with avoiding-related/method-related ef- 
fectiveness (described later in this chapter). Effective- 
ness is a term that must be further defined before it is 
meaningful. Different types of effectiveness rates are 
defined later in this chapter in connection with the es- 
tablished approach for assessing fertility outcomes of 
the CrMS. 


An objective way of describing the results during use 
of any method of family planning is simply to describe 
pregnancy rates. Using pregnancy rates is an objective 
approach that is currently recommended by experts in 
family planning research.** Just as for effectiveness, 
the conditions of use of the method must be described 
in order for a pregnancy rate to be meaningful. Later in 
this chapter, different types of pregnancy rates are de- 
scribed in connection with a new approach for assess- 
ing fertility outcomes of the CrMS. 


Effectiveness and pregnancy rates are directly related. 
One can be derived from the other by subtracting from 
100 (assuming that the original rate is expressed in terms 
of a percentage). For example, a pregnancy rate of 5 
percent means an effectiveness rate of 95 percent. Simi- 
larly, an effectiveness rate of 99 percent means a preg- 
nancy rate of | percent. 


Features of a Good Effectiveness Study 


Table 16-1 lists features of the methodologically ideal 
and sound effectiveness studies. Many of the elements 
listed here come from scientific literature on contracep- 
tive studies but apply also to natural family planning 
(NFP).*°** Also indicated in the table are features re- 
lated to natural family planning studies in general and 
to the CrMS in particular.'” To date, no study has all of 
the features of an ideal study. But, each of the four 
published effectiveness studies of the CrMS is among 
the most solid effectiveness studies available in NFP, or 
family planning generally.”'? Hopefully, future studies 
will incorporate or strengthen some of these method- 
ological elements. 


The methodologic features highlighted in Table 16-1 
fall into six categories: general study characteristics, 
characteristics of the study population (sample), char- 
acteristics of the NFP method and teaching system, 


defining actual use of the method, identification and 
inclusion of pregnancies, and statistical methods used. 
These categories and the individual items are meant to 
be representative, not exhausitive. They are not neces- 
sarily listed in order of priority. Each of the method- 
ological issues described in Table 16-1 also has a note 
as to whether it is necessary for effectiveness studies 
of all family planning methods, has particular applica- 
tion to NFP studies, or is uniquely formulated for stud- 
ies of the CrMS. This should aid in understanding key 
similarities and differences with studies of other NFP 
methods and family planning methods generally. A com- 
parison of the “ideal” and “acceptable” approaches 
gives an idea of the range of possible variation of ap- 
proaches within the limits of what is ideal and what may 
be more practical for a given study. A general descrip- 
tion of the actual approach taken by CREIGHTON 
MODEL studies to date is also given, with the hope that 
future studies may be able to expand the methodologic 
rigor in identified areas. 


As detailed in Table 16-1, it is important that a study’s 
protocol be clearly described, and preferably prospec- 
tively conducted. A minimum of study participant infor- 
mation should include the woman’s age and basic re- 
productive characteristics. It is helpful to also have in- 
formation about the men. Standardized approaches are 
necessary for teaching, teacher training, and documen- 
tation of couple learning. Key issues are identifying how 
the method is actually used by the couple, including 
the use of additional methods (such as barriers or with- 
drawal), and information about use to avoid or achieve 
pregnancy (discussed below). In connection with the 
actual use of the method, it is essential that all pregnan- 
cies be identified, reported, and appropriately catego- 
rized. Preferably, each cycle or month will also be cat- 
egorized in terms of actual use, as discussed further in the 
next section. This involves information on the occur- 
rence of intercourse during the fertile days. Information 
on the overall frequency of intercourse is also valuable 
to assure that all cycles or months in the study actually 
relate to use of the method to either avoid or achieve 
pregnancy. It is further recommended that couples dis- 
covered to have infertility by virtue of consistent inter- 
course without pregnancy during the fertile time for six 
cycles, be removed at that point from the analysis, on 
the same grounds as the exclusion of couples from the 
outset with known infertility.'*'* (To improve compara- 
bility to studies that do not make this exclusion, the 
analysis can be repeated with and without it.) 


Appropriate statistical methods should be utilized for 
the data. A variety of statistical techniques can be ap- 
plied to each of the different pregnancy and effective- 
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ness rates. In particular, Pearl rates for a study group 
followed for just one year will usually (but not always) 
be similar to net (multiple decrement) life table rates. 
Gross (single decrement) life-table rates are the most 
accurate to compare between studies, but they are some- 
what higher than net life-table rates, and cannot be com- 
pared directly to net life-table rates or Pearl rates. This 
is important because only a few NFP studies have actu- 
ally reported gross life-table rates. Some studies have 
had their data reanalyzed in terms of gross life-table 
rates.’ In comparing rates between studies, it is also 
essential to look at the categorization, inclusion, and 
exclusion of pregnancies and cycles or months of expo- 
sure for the different pregnancy and effectiveness rates 
(see Table 16-3, discussed below). 


Assessing Use to Avoid and Achieve 
Pregnancy 

——_— 
By definition and design, contraception is used to avoid 
pregnancy only. Accordingly, all research on contra- 
ception seeks to exclude any pregnancy that is sought 
by the couple, and to consider only pregnancies that 
occur in the context of avoiding pregnancy. Regretta- 
bly, most studies of NFP methods have followed this 
convention and have excluded couples who stated that 
they were trying to achieve pregnancy, or have ended 
their participation at a point in time that they stated 
they wanted to conceive. In some studies, there is not 
even any sort of assessment of whether a couple may 
start to try to conceive. The result is that a critical di- 
mension of the use of NFP is excluded from study. This 
approach is fundamentally incompatible with the un- 
derlying philosophy of the CrMS. 


The CrMS is taught as a system of natural procreative 
education. Couples are empowered and supported to 
make decisions about avoiding or achieving pregnancy 
on a daily basis, in accordance with the privilege and 
responsibility of understanding their combined repro- 
ductive potential.'*'*'° No couple is taught only how to 
avoid or only how to achieve pregnancy: the two aspects 
of the method are always taught together. Of course, 
one aspect of use may be emphasized more than the other, 
according to the couple’s current needs and desires, 
but this is only meaningful in the context of full respect 
for both aspects of a couples’ reproductive potential. 


It follows that any study which seeks to reflect preg- 
nancy rates during the actual use of the CrMS must 
also respect that it can be used either to achieve or to 
avoid pregnancy and incorporate this reality into its 
evaluation. (Other aspects of the CrMS can also be stud- 
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ied, such as its effects in managing gynecologic condi- 
tions or the couple dynamics of using it, but these are 
outside the scope of this chapter.) A complete assess- 
ment of the effectiveness of the CrMS in couples of 
apparently normal fertility must include the measure- 
ment of achieving pregnancy (in normal fertility) and of 
avoiding pregnancy. 


Distinguishing Between Use to Avoid and 
Use to Achieve Pregnancy 

Be 
In some overall measures of pregnancy rates, it is not 
necessary to distinguish whether the method was used 
to avoid or to achieve pregnancy (as described later in 
this chapter under “total pregnancy rates” and “ex- 
tended use effectiveness”). However, much of what we 
want to know depends upon distinguishing between 
use of the method to achieve pregnancy and use to 
avoid pregnancy. This leads to the important question 
of how best to make this distinction. Fundamentally, 
there are two ways to do this: intentional and behay- 
ioral. The CrMS uses the behavioral approach. It is im- 
portant to understand for comparative purposes that 
most other studies of NFP and contraception use the 
intentional approach. Both approaches are described 
below, followed by a discussion of the advantages of 
the behavioral approach. 


The intentional approach asks a couple (or sometimes, 
just the woman) to state whether they intend(ed) to get 
pregnant during a particular time period, such as a year, 
a month, a cycle, or at the time of a pregnancy. A couple’s 
stated intentions are taken at face value, regardless of 
their underlying reasons or the strength of intention. 
Usually, the intentional approach is applied prospec- 
tively: couples are asked to state in advance whether 
they intend to conceive in the next cycle, month, year, 
or other time frame. Sometimes additional criteria may 
be used in order to eliminate couples who are not suffi- 
ciently “serious” about their stated intentions to avoid. 
For example, some studies have tried to distinguish be- 
tween couples who say they wish to space their next 
pregnancy and those who wish to never again become 
pregnant (though this distinction has not usually made 
any difference in NFP studies).'”'? Those couples who 
state they wish to conceive (or who may be undecided) 
are then excluded and, among the remaining couples, all 
pregnancies that occur in the stated time frame are clas- 
sified as “unintended” or “unplanned” regardless of 
the behavior of the couples at the time of conception. 
(Sometimes, couples who wish to conceive are followed 
separately to assess the rates of “intended” or “planned” 
pregnancy.’’) 
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Table 16-1: Ideal and Acceptable Methodological Features of Effectiveness Studies 


General Status in 


Methodologic Question 


General Study 


What is the design of the 
study? 


Applies to* 


All 


Ideal Approach 


Prospective cohort 


Acceptable Approach 


Prospective or retrospec- 
tive cohort, well-identified 
and tracked 


CrMS Studies to Date** 


Prospective cohort 


Was a learning phase used? NFP No separate learning If learning phase is used, No separate learning phase, 
phase, only new users include it in the analysis only new users 
Is the study protocol All Able to replicate study Reasonable description; up _—_ Able to replicate study if use 
clearly described, including from description, uni- to at least 1 year of follow- . CREIGHTON MODEL clinical 
entrance and exit criteria, form extended follow- up for all subjects, with at approach and method refer- 
definitions, and procedures? up for all subjects least 100 subjects left in ence; 12-18 month follow-up. 
active continuing in study Status at endpoint of study 
Are the study investigators NFP Most investigators At least one investigator All investigators clinically ex- 
competent in the NFP clinically experienced in with thorough clinical under- —_ perienced in method 
method studied? method standing of method 
Where was the study All Peer reviewed journal Complete data consistent Peer reviewed journals 
published? with peer reviewed quality 
Study Population 
What were the demographic All Age, race, income, edu- =. Minimum of woman's age Summary descriptive informa- 
characteristics of those cation, race, marital sta- tion on age, religion, race, in- 
studied? tus- socioeconomic vari- come, weighted towards afflu- 
ability desirable ent white Catholics. 
What were the reproductive All Describe parity, cycle Describe parity, cycle char- Parity known only partially and 
characteristics of those characteristics, sexually acteristics, describe who is _ sexually transmitted disease 
studied? transmitted disease his- | excluded and exclude known history not given. Infertility 
tory, past/recent use of infertility. excluded. All other reproduc- 
hormonal or other family tive categories included (un- 
planning methods, breast- usual among NFP studies). 
feeding. Exclude those Cycle characteristics, breast- 
with likely infertility, but feeding, and recent hormonal 
include all other reproduc- contraceptive use known, and 
tive status (categories). independently evaluated for 
impact on effectiveness (one 
study). 
What is known about the All Age, prior fertility None None reported 
men? 
NFP Method and Teaching 
Is the NFP method clearly NFP Standardized description Standardized description CREIGHTON MODEL teach- 
described or referenced and of how times of fertility of how times of fertility ing materials give complete 
standardized? and infertility determined, and infertility determined, standardized and detailed 
and instructions for use and instructions for use instructions for use 
What was the procedure and NFP Standardized teacher Description of teacher train- Standardized Practitioner train- 
quality of teaching? training and supervision, ing and teaching procedures __ing and supervision, protocols 
protocols for teaching for teaching visits 
visits 
Is there an assessment of = NFP Standardized assessment None Standardized assessment is 
how well the couple learned of how well couples done but has not been reported 
the method? learned method in published studies 
What are the details of days NFP Percentage and distribu- | None None 
of fertility and infertility? tion of days identified as 
fertile or infertile 
Use of Method 
Is the use of withdrawal, NFP Use of other methods ex- Use of other methods ex- Use of other methods excluded 
barrier methods or other cluded from analysis of cluded or minimal from analysis of the 
contraceptives identified? NFP method; may be CREIGHTON MODEL 
analyzed separately 
Is the moral autonomy of |= NFP All study procedures con- Couples choices respected All study procedures consis- 


couples respected? 


sistent with freedom of 
couples to choose how to 
manage their fertility, with 
support for integration of 
a fully cooperative ap- 
proach to fertility 


and reported with reasonable 
categories 


tent with freedom of couples 

to choose how to manage their 
fertility, with support for inte- 

gration of a fully cooperative 

approach to fertility 


SS 
Continued on next page 
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Table 16-1, cont’d: Ideal and Acceptbale Methodologic Features of Effectiveness Studies 


Methodologic Question Applies to” 


Use of Method, cont'd 


Is there an assessment of All 
couple satisfaction? 


Are continuation rates NFP 
reported? 


Is information on frequency All 
of intercourse reported? 


What about discovered NFP 
infertility? 

Is actual use of the Crm 
CREIGHTON MODEL 


described in terms of 
achieving and avoiding 
pregnancy?*** 


ideal Approach 


Some indication of satis- 
faction of all participating 
couples 


Continuation rates re- 
ported, along with details 
of different reasons for 
discontinuation; expected 
continuation rates after 
pregnancy included 


Summary measures of 
frequency of intercourse 
per cycle (or month); ex- 


clusion of cycles or months 


with no intercourse (except 
the first month for CrM) 


If couples exhibit 6 cycles 
of intercourse during fer- 


tile time without pregnancy, 


they should be removed 
from the study at that 
point 

Sufficient ascertainment 
to describe whether the 
method was used to 

avoid or achieve preg- 
nancy in each cycle (or 
month), based on stan- 
dardized repeated intention 
use assessment and preg- 
nancy evaluations 


Acceptable Approach 


None 


Overall continuation rates 
(or total discontinuation 
rates) reported 


None 


None 


Sufficient ascertainment to 
describe whether the method 
was used to avoid or 
achieve pregnancy in preg- 
nancy cycles (months), 
based on standardiized preg- 
nancy evaluations 


General Status in 
CrMS Studies to Date** 


Satisfaction is assessed but 
has not been reported in pub- 
lished studies 


Continuation rates reported, 
along with details of different 
reasons for discontinuation; 
expected continuation rates 
after pregnancy included 


None 


None 


Sufficient ascertainment to 
describe whether the method 
was used to avoid or achieve 
pregnancy in pregnancy 
cycles (months), obtained dur- 
ing standardized pregnancy 
evaluations. Standardized use 
assessment is conducted is 
done during follow-up visits, but 
is not routinely used to assess 
type of use of the method dur- 
ing each cycle 


Pregnancies 


Are all pregnancies in- NFP 
cluded in the study analysis? 


How are pregnancies iden- All 
tified? 


Inclusion of all pregnan- 
cies during NFP use, in- 
cluding during use to 
achieve and avoid preg- 
nancy 


Monthly assessment with 
objective measures, such 
as charting or urine preg- 
nancy testing 


Statistical Methods 

What statistical method is All 
used to derive pregnancy 
rates? 


What pregnancy rates CrM 
are reported?*** 


Are confidence intervals All 
calculated? 


Gross life-table (single 
decrement) analysis best 
for comparison between 
studies 


Total and pregnancies dur- 
ing achieving-related use, 
avoiding-related use, 
method consistent and 
method inconsistent, with 


further information on using 


and teaching related 


Inclusion of confidence 
intervals 


Clear description of pregnan- 
cies included and excluded 


Regular assessment with 
defined measures and fol- 
low-up for uncertain cases 


Inclusion of all pregnancies 
during NFP use, including dur- 
ing use to achieve and avoid 
pregnancy 


Routine assessment continues 
for one year, but frequency of 
assessment decreases with 
increased duration of use; 
charting provides objective 
assessment of pregnancy 


Net life-table (multiple 
decrement) or Pearl Rates 
limited to 12 months or 13 
cycles (less accurate) 


Total, method related 


None 


Net life-table rates (2 studies 
have also reported Gross Life 
Table rates) 


Total, achieving related, 
method related, using related, 
teaching related, unresolved*** 


None 


* All= applies equally to all family planning studies; NFP=applies particularly to NFP studies, including CREIGHTON MODEL: Cri= applies particularly to CrM studies 


** There is some variability among published CREIGHTON MODEL studies. A general outline is given here of how each issue is handied in most (or all) published studies, 


*** See Table 3 which describes the derivation of previously established and new types of pregnancy rates. 


—_—_—_....0.:.°. creer 
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In contrast, the behavioral approach assesses the 
couple’s actual behavior or their actual use of a natural 
method. The basic question is: did the couple use the 
method correctly to avoid pregnancy? In the CrMS, this 
is assessed during routine follow-ups and the pregnancy 
evaluation. This is a fundamentally objective approach. 
Although making the behavior assessment relies on 
complete reporting of behavior by the couple (includ- 
ing accurately reporting observations of fertility signs 
and occurrences of intercourse or genital contact), it 
does not rely upon their stated intention or desire for 
pregnancy. 


Some NFP researchers have argued that the intention 
approach should be used in NFP because it is the ap- 
proach used in contraceptive and demographic re- 
search.**!? However, a major weakness of the inten- 
tional approach is that it oversimplifies a complex sys- 
tem of human motivations around fertility, making it 
unclear what is actually being measured and what it 
means.***° At least in some United States settings, 
women do not consistently define or even relate to the 
idea of intended pregnancy, and their definitions of plan- 
ning do not directly coincide with the definitions used 
by contraceptive researchers and demographers.?””’ In 
a national survey in the United States, many women 
who were using a method of contraception defined their 
pregnancies retrospectively as intended.’ Given the 
variation in cultural, social, and psychological circum- 
stances between populations, it is doubtful that the 
concept of intended or unintended pregnancy provides 
a meaningful comparison between populations. 


In contrast, the identification of behavior that is directed 
towards avoiding or achieving pregnancy is objective 
and comparable between different populations. Experi- 
ence confirms that this approach is readily understood 
and accepted by CREIGHTON MODEL users. Most im- 
portantly, the behavioral approach is fully consistent 
with the underlying philosophy of the CrMS: to respect 
and support the right and responsibility of the couple 
to make choices in cooperation with their reproduc- 
tive potential. The behavioral approach measures these 
choices (and the subsequent outcomes of pregnancy) 
objectively. It should be noted that the behavioral ap- 
proach only makes sense when it is used in a context of 
teaching both uses of the method (to achieve and to 
avoid pregnancy) to all couples and when the couple is 
deemed to be capable of assuming full responsibility 
for their reproductive behavior. This is exactly the con- 
text of the CrMS. 


It should not be assumed that intentions are irrelevant 
in the use of the CrMS. In fact, they are highly relevant, 
because they lead to behavior. Intentions can and should 
be studied, but they do not define actual use. Inten- 
tions are routinely assessed during the follow-ups and 
pregnancy evaluations of the CrMS, and the assessed 
intentions are combined with the behavioral assessment 
to allow the FertilityCare™ Practitioner (FCP) to tai- 
lor the teaching of the method to the specific needs of 
each client couple. In one CrMS study, over half of all 
achieving-related pregnancies (discussed below) that 
occurred were considered “planned” by the couple.'® 
Currently, research is in process to describe better the 


Table 16-2: Creighton Model Pregnancy Classification 


Code Category 


| Achieving-related pregnancy 


Description 


From the available information, the method was used as a method of 


avoiding pregnancy, and the woman became pregnant. 


1A Avoiding-method related pregnancy ‘From the available information, the method was used correctly as a 
method of avoiding pregnancy, and the woman became pregnant. 


1B = Avoiding-using related pregnancy 


From the available information, the method was used incorrectly (but 


taught correctly) as a method of avoiding pregnancy, and the woman 
became pregnant. 


IC Avoiding-teaching related pregnancy From the available information, the method was taught incorrectly 
(but used correctly according to instruction) as a method of avoiding 
pregnancy, and the woman became pregnant. 


11D Avoiding-using/teaching related 
pregnancy 


ll Unresolved pregnancy 


A combination of using related and teaching related. 


From the available information, the circumstances of the pregnancy 


cannot be placed into any of the above classifications. 


NR Not related pregnancy 


Pregnancy did not occur during use of the CrMS, but rather during the 


use of another method, such as condoms or withdrawal. 
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Table 16-3: Calculation of Different Effectiveness and Pregnancy Rates 
during Use of the Creighton Model System 


Pregnancies in Time in 
Measure Numerator** 
Method-related A at+bt+ctd 
pregnancy rate 
Use-related WB+uCc+inod at+b+c+d 
pregnancy rate 
Achieving-related 
pregnancy rate I at+b+c+d 
Total pregnancy rate 1+ B+ic+ilD a+btctd 


Extended-use I+HB+iC+iIDO+NR atbtctd+e 


pregnancy rate 


Pregnancy rate with WA b 
avoiding-related, 
method-consistent use 
Pregnancy rate with 1B+UC+iHDd c 
avoiding-related, 
method-inconsistent use 
Pregnancy rate with WA+IB+iC+iD b+e 
avoiding-related use 


Pregnancy rate with t a 
achieving-related use 


Denominator*** Reported in**** Comments 


1,2,3,4,5 
Category Ill pregnancies are distributed 
among these measures, as described un- 

1,2,3,4,5 der “Unresolved Pregnancies” in the text. 

12,35 This has also been called the “use effective- 
ness to achieve pregnancy.” Some category 
lll pregnancies are included in this measure, 
as described under “Unresolved Pregnan- 
cies” in the text. 

1,2,3,5 

5 This has been estimated in one CREIGHTON 


MODEL study. Some non-CREIGHTON 
MODEL studies exclude “unplanned” preg- 
nancies from this statistic. 


These measures Category Ill pregnancies and use of the 
have not yet CREIGHTON MODEL with insufficient 
been used in information (“d" time in Figure 1) are distrib- 
CREIGHTON uted among these measures, as described 
MODEL studies _—_ under “Unresolved Pregnancies” and “Unre- 
solved Time Periods of Use" in the text. 


* Note that each of these calculations can be done with different time frames (such as 6, 12, or 18 ordinal months). Different statistical approaches could be used for each 
measure, but the preferred statistical method used in all studies to date is life table analysis. This table states all measures in terms of pregnancy rates. Effectiveness rates 
are obtained by subtracting the respective pregnancy rate (expressed consistent with a percentage) from 100 


“ As described in Table16- 2 and Figure 16-1 
"** As described in Figure 1. 


**** Published CREIGHTON MODEL studies and method papers referenced (in chronological order): 
1. Hilgers TW, The statistical evaluation of natural methods of family planning Int Rev Nat Fam Plann 8(3)Fall p. 226-264, 1984 
2. Doud J, Use-effectiveness of the Creighton Model of NFP. Int Rev Nat Fam Plann, 9(1)Spring: p. 54-72, 1985. 
3. Fehring RJ, D Lawrence, and C Philpot, Use effectiveness of the Creighton-Model Ovulation Method of natural family planning. J Obstet Gynecol Neonat 


Nurs, 23(4): p. 303-309, 1994. 


4. Hilgers TW and JB Stanford, Creighton-Model NaProEducation Technology for Avoiding Pregnancy. J Reprod Med, 43(6): p. 495-502, 1998. 
5. Howard MP and JB Stanford, Pregnancy probabilities during use of the Creighton Model Fertility Care System, Arch Fam Med, 8: p. 391-402, 1999. 


relationships between a couple’s designation of a preg- 
nancy as “planned,” “unplanned,” “wanted,” or “un- 
wanted,” and the objective behavioral classification of 
the pregnancy, described further below. 


37 6s. 


For the reasons discussed, the term “unintended preg- 
nancy” is not used as a category in studies of CrMS 
effectiveness or pregnancy. Consequently, a number of 
other terms that have been used in contraceptive and 
NFP studies are also not appropriate for studies of the 
CrMS. These include pregnancies resulting from “con- 
scious departure from the rules,” “informed choice,” 
“user failure,” “behavioral failure,” “risk taking,” “im- 
perfect use,” or “occasionally not following all the 
rules.”*'** Some of these terms include more inherent 


see 


bias towards a contraception-only approach (avoiding- 
only approach) than others, but none of them is consis- 
tent with the understanding of sexual freedom and re- 
sponsibility that underlies the CrMS. However, it is im- 
portant to distinguish those pregnancies that result from 
use of the CrMS to avoid pregnancy and its use to 
achieve pregnancy. It is also important to understand 
the impact of the quality of teaching on pregnancy rates. 
This leads us to a consideration of the pregnancy clas- 
sification system used in the CrMS. This system is used 
both clinically in actual teaching of the method and in 
the CrMS effectiveness studies that have been con- 
ducted to date. 
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Pregnancy Classification —_— 

The pregnancy classification of the CrMS divides preg- 
nancies into three categories: achieving related, avoid- 
ing related, and unresolved.'*:'° Avoiding-related preg- 
nancies are further subdivided, as described in Table 
16-2. 


These categories of pregnancy are closely related, by 
definition, to corresponding categories of sexual be- 
havior. During instruction in the CrMS, couples are 
taught clearly that intercourse (or genital contact) on 
days of fertility abandons use of the method to avoid 
pregnancy and adopts use of the method to achieve 
pregnancy.'*'>'® This includes days that are consid- 
ered fertile by virtue of incomplete or absent observa- 
tions of the fertility biomarkers at the vulva. This is 
called achieving-related behavior (or use), or achiev- 
ing-consistent behavior, and it usually results rapidly 
in an achieving-related pregnancy. 


In contrast, avoiding-related behavior occurs when a 
couple is using the method to avoid. If there is no error 
in user understanding, application, or teaching, the 
avoiding-related behavior is subcategorized as method 
consistent, and any pregnancies are categorized as 
avoiding-related/method-related. If there is an error of 
user understanding or application, and/or teaching, then 
the avoiding-related behavior is not method consistent 
and any pregnancies that result can be categorized as 
avoiding related and subcategorized based on the pres- 
ence or absence of errors in use, teaching, or both. If 
there is insufficient information to categorize a preg- 
nancy, it is treated as unresolved (discussed in “Unre- 
solved Pregnancies”). 


Effectiveness and Pregnancy Rates, 
Established Approach 

Ss 
The relationship between different types of use to avoid 
or achieve pregnancy, the resulting pregnancies, and 
effectiveness or pregnancy rates are illustrated in Fig- 
ure 16-1 and Table 16-3. Figure 16-1 illustrates different 
hypothetical patterns of use of the CrMS by 14 differ- 
ent users over different lengths of time. These patterns 
are intended to be illustrative and not exhaustive of all 
possible patterns. Some of the use is achieving related, 
some is avoiding-related/method-consistent, and some 
is avoiding-related/method-inconsistent. In addition, 
there are periods of use with insufficient information to 
determine whether the use was as a method to achieve 
or to avoid, and periods of not using the CrMS. The 
pregnancies are categorized according to the scheme in 


a 
I 
b 
IIA 
c 
IIB 
Cc 
ite 
c 
IID 
b c c 
Ill 
. NP 
b 
xX 
c 
b 
c a I 
e b a 
I 
c e 
NP 
b 
- ~ IIA 
b 
a c x 


Figure 16-1: The left-hand vertical line represents the begin- 
ning of CrMS instruction for each participant. Each horizon- 
tal line represents a couple who began CrMS instruction. 
The length of the line (and each segment of it) represents time 
of use. 


The lower case letters above each line represent the type of 
objective use for a given segment of time for that couple. The 
types of use are: 

a: achieving-related use (objective use of the CrMS as a 
method to achieve pregnancy) 

b: avoiding-related, method-consistent use (correct use and 
correct teaching of the CrMS as a method to avoid preg- 
nancy) 

c: avoiding related, method-inconsistent use (incorrect use 
of the CrMS as a method to avoid pregnancy) 

d: use of the CrMS with insufficient information to deter- 
mine whether the use was as a method to achieve or to 
avoid 

e: non-use of the CrMS, with or without use of another 
method of family planning (such as barriers at the fertile 
time, withdrawal, beginning oral contraceptives, etc.) 


The Roman numerals on the right hand of each horizontal line 
represent different outcomes of use at the endpoint of use 
for a given couple. The outcomes are the same as the codes 
given for the pregnancy classifications in Table 16-1 (e.g., | 
represents achieving related pregnancy, Il Arepresents avoid- 
ing-method-related pregnancy, and so on). There are two 
additional outcomes: NR represents non-CrMS related preg- 
nancy (e.g., a pregnancy related to using barriers at the fer- 
tile time or otherwise not using the CrMS), and “X” repre- 
sents exiting the study or being lost to follow-up observation. 


This figure is for illustrative purposes only and is not mean to 
be exhaustive or represesentative of CrMS studies or popu- 
lations using the CrMS. 
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Table 16-2. Table 16-3 indicates which pregnancies are 
used in the numerator and which periods of use are in 
the denominator for each of a number of pregnancy 
rates. As noted previously, the corresponding effec- 
tiveness rates are calculated by subtracting the preg- 
nancy rate from 100. Note that the exact way of setting 
up the relationship of the numerator and the denomina- 
tor in these statistics will vary according to the statisti- 
cal approach chosen (see Table 16-4). The standard 
approach used for years in contraceptive efficacy stud- 
ies has been the net life table (multiple decrement), pro- 
posed initially by Tietze and others.** This approach 
was adapted by Hilgers to include the assessment of 
achieving pregnancy and this adaptation has been used 
in all CrMS studies conducted to date.! Some CrMS 
studies have additionally reported rates from gross life 
tables (single decrement), based on the description re- 
ported by Trussell and others.*°*” 


Within the net life table used in all studies to date of the 
CrMS, the pregnancy rates reported include method- 
related, use-related, achieving-related, and total preg- 
nancy rates (P.R.).' From Table 16-3, it can be ascer- 
tained that (method-related P.R.) + (use-related P.R.) + 
(achieving-related P.R.) = (total P.R.). Thus, in the tradi- 
tional approach to measuring effectiveness of the CrMS, 
the component pregnancy rates simply add up to the 
total pregnancy rate. 


The value of the method-related pregnancy rate is as a 
measure of the maximum possible effectiveness to avoid 
pregnancy (also known as theoretical or biologic effi- 
cacy, or perfect-use effectiveness). This gives users an 


idea of the “upper limit” of possible effectiveness (or 


lower limit of possible pregnancy rates). The value of 


the use-related pregnancy rate is for couples to under- 
stand what pregnancy rate they are likely to achieve 
with “real world” consistent use of the method to avoid 
pregnancy, accounting for user or teacher errors.!?* 


Comparison of Method and 
Use Effectiveness to Other Studies 
pacietekad ipl thelial cieaaakoaioees B 
A careful review of Figure 16-1 and Table 16-3 will help 
in comparing the method effectiveness and use effec- 
tiveness reported in CrMS studies to other NFP stud- 
ies. A couple of points are critical. First, older contra- 
ceptive efficacy studies that report “use effectiveness” 
include as user pregnancies some pregnancies that in 
CrMS studies are considered achieving related (namely, 
those that would be “unplanned” as measured by the 
intention approach described earlier). Perhaps roughly 
half of achieving-related pregnancies might have been 
considered “unplanned” by the intentional approach 
described above (as inaccurate and problematic as that 
approach may be).'" Therefore, use-related pregnancies 
will be somewhat lower under the CrMS definition than 
under the definition used by most older contraceptive 
efficacy studies, and most older NFP studies. Second 
(and related), older studies of other methods of NFP or 
family planning have excluded “intended” pregnancies 
from their total pregnancy rates, so total pregnancy rates 
for CrMS studies will be higher than total pregnancy 
rates for studies of other NFP or family planning meth- 
ods (again, perhaps roughly half of achieving-related 


Table 16-4: Statistical Approaches for Measuring Pregnancy Rates 


Approach Status 


Pearl rates Original standard approach, 


now in disfavor 


Net life table 
(multiple decrement) 


Long-time standard 


Gross life table 
(single decrement) 


Probably current standard 


Kaplan-Meier Similar to net life table 
Cox proportional Similar to net life table 
hazards regression 


Comments 


Is strongly influenced by length of followup; longer followup 
periods lower rates; gives reasonable approximation if length 
of followup is limited to 1 year; rates are independent of 
time point 


ts significantly influenced by rate of discontinuation; rates 
are specific to a given time point; if common denominator 
used, then component rates add to total pregnancy rate 


ls independent of rate of discontinuation, making it com- 
parable between studies; rates are always somewhat higher 
than the net life table; rates are specific to a given time 
point; component rates do not add directly to total preg 
nancy rate 


Starting to be used; rates are specific to a given time point 


Allows for sophisticated multivariate comparisons (such 
as adjusting for age, parity, etc.) 
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pregnancies would be comparable to the “planned” preg- 
nancies in other studies by the intentional approach)."° 
Perhaps the most direct comparison between CrMS stud- 
ies and older family planning studies would be with the 
extended-use effectiveness statistic (also sometimes 
called demographic effectiveness).°””** This statistic 
includes essentially all time and all pregnancies for a 
specified time period after starting a method of family 
planning, regardless of whether the method continues 
to be used or not, or whether any other method is used. 
However, even this comparison must be made tenta- 
tively because no CrMS study has rigorously followed 
pregnancy rates among those who discontinue use of 
the CrMS and begin use of other methods and because 
many who have applied the statistic to other methods 
have excluded couples who state an intention for achiev- 
ing pregnancy. 


Achieving-Related Pregnancy Rate 


The achieving-related pregnancy rate deserves special 
mention because it has been widely misunderstood.” 
As noted, the concept of achieving-related pregnancy 
is objectively defined (arguably much more so than the 
concept of intended pregnancy) and easily understood 
by CrMS users. The confusion comes in two areas. First, 
some contraceptive researchers who do not understand 
the concept have erroneously attempted to equate 
achieving-related pregnancies with “planned” pregnan- 
cies.** Pregnancies are classified as achieving related 
based on behavioral measures. As previously dis- 
cussed, if intentional “planning” questions are applied 
to achieving-related pregnancies, a heterogeneous set 
of responses will be obtained that is hard to interpret. 
Second, there is confusion about the denominator. In 
some CrMS studies, the achieving-related pregnancy 
rate has been called use effectiveness to achieve preg- 
nancy, and this has been reported to be in the range of 
24 to 28 percent at one year.'”'' Some have erroneously 
interpreted this to mean that, of all couples trying to get 
pregnant with the CrMS, only about 25 percent will suc- 
ceed in getting pregnant within one year. In fact, the 
denominator for the achieving-related pregnancy rate 
includes many couples who never try to achieve preg- 
nancy. 


The achieving-related pregnancy rate does have a spe- 
cific meaning and application. It is essentially a demo- 
graphic measure. It gives a precise measure of the pro- 
portion ofa given population of couples using the CrMS 
who choose to engage in behavior likely to result in 
pregnancy and successfully conceive. As a demo- 
graphic measure of consciously engaged fertility, it can 


be correlated with various external factors that would 
influence a couple’s motivations for avoiding or achiev- 
ing pregnancy, such as the current economic environ- 
ment.*’ The achieving-related pregnancy rate can also 
help new users understand what proportion of a group 
of couples may be likely to successfully use the CrMS 
to achieve pregnancy over a year or other follow-up 
period (assuming the couples studied are in a similar 
demographic and economic situation as the new users). 


Effectiveness and Pregnancy Rates, 
New Approach 

—_ 
Recently, researchers have proposed that it is more logi- 
cal to measure “perfect use” pregnancy only during 
cycles or months when a contraceptive method is used 
perfectly to avoid pregnancy.*****!* A// other cycles 
or months of use and pregnancies that occur during 
those cycles are considered to be related to “imperfect 
use.” Importantly, “perfect use” pregnancies and cycles 
are not counted when measuring “imperfect use,” and 
“imperfect use” pregnancies and cycles are not counted 
when measuring “perfect use.” However, both “perfect 
use” and “imperfect use” pregnancies and cycles (i.e., 
all pregnancies and all cycles) are counted when mea- 
suring “typical use.” This approach has become stan- 
dard for newer contraceptive efficacy studies*’ and has 
also been used for some NFP studies.*** 


This approach cannot be directly applied to the CrMS 
for at least two reasons. First, it is inappropriate to call 
use of the method to achieve pregnancy “imperfect use.” 
Second, as with past contraceptive efficacy studies, the 
intentional approach is used to distinguish between use 
to avoid and use to achieve, rather than the behavioral 
approach and “intended” pregnancies are excluded. 


However, this approach can be adapted to be compat- 
ible with the CrM§, just as previous contraceptive meth- 
odologies were adapted to account for the unique as- 
pects of the CrMS.'** The categories of avoiding-re- 
lated and achieving-related pregnancies (and the sub- 
categories of avoiding related) can be adapted with the 
new denominators to be comparable with the approach 
of “perfect” use ,“imperfect” use, and “typical” use that 
is now standard for contraceptive effectiveness stud- 
ies. The details of how this would be done are given in 
Table 16-3. The pregnancies for the categories are the 
same but the denominators are smaller; the denomina- 
tors in each case would be the cycles for which the type 
of use is known to be occurring rather than all cycles in 
the study. As for the old approach, the actual rates could 
be calculated using any of the statistical methods de- 
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scribed later in Table 16-4, but the preferred approach 
would be life-table analysis with gross and/or net rates. 


It is important to note that this approach will have the 
following properties in comparison to the older ap- 
proach, for CrMS studies (as well as for contraceptive 
studies): 


e The pregnancy rates for all subcategories will 
be higher for the new approach than the older 
approach. Only the total pregnancy rate will be 
the same for the old and new approach. 


e The total pregnancy rate is not the sum of the 
component pregnancy rates. Rather, the total 
pregnancy rate is the weighted average of the 
component pregnancy rates. 


e Because of this, the pregnancy rates calculated 
with the old approach cannot be compared across 
the board with pregnancy rates calculated with 
the new approach. 


More specifically, how would pregnancy rates look with 
the new approach as compared with the old? The total 
pregnancy rates would be the same. Beyond that, we 
do not know exactly, as the new approach has not yet 
been applied in any CrMS study. However, some at- 
tempts have been made to estimate this, and a few pre- 
dictions could be made with reasonable confidence.'*** 
First, the pregnancy rate with avoiding-related, method- 
consistent use would be very comparable to the current 
method-related pregnancy (for which it is the analo- 
gous category). This is because most of the time when 
achieving-related use takes place, achieving-related 
pregnancies rapidly result. Therefore, the largest part 
of the denominator for all cycles will still be avoiding- 
related cycles (see category “b” in Figure 16-1 and see 
Table 16-3). Conversely, for the same reasons, there will 
be far fewer cycles with achieving-related use. This 
means that the achieving-related pregnancy rate will be 
much higher with the new approach than with the old 


approach. When you think about this, it makes sense. If 


instead of putting all cycles in the denominator of the 
achieving-related pregnancy rate (including many cycles 
where couples never tried to get pregnant), you put 
only those cycles in the denominator where achieving- 
related behavior was happening, you will have few 
cycles relative to pregnancies because couples who are 
engaging in achieving-related behavior rapidly become 
pregnant. As such, the pregnancy rate with achieving- 
related use will have a different meaning than the old 
achieving-related pregnancy rate. The new rate will have 
a meaning that is probably more intuitive for most 
couples, That is, it will directly answer the question: If 
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engage in achieving-related behavior, how likely am | to 
get pregnant? The rates will probably be on the order of 
at least 50 percent and maybe higher. An essentially 
similar analysis of a multinational study of the Billings 
Ovulation Method suggests that the rate would prob- 
ably be 80 percent over one year.** Of course, it will 
depend on the “intensity” (relative to fertility) of the 
achieving-related behaviors. 


Which approach is better, the old or the new? Both 
have their advantages and place, depending on the 
question being asked. We have discussed this above in 
relation to the different meaning of the achieving-re- 
lated measure under the old approach (demographic 
meaning) and the new approach (clinical meaning). 
However, there are some distinct advantages with the 
new approach: 


e [tis more directly comparable with the new stan- 
dard approach for contraceptive effectiveness 
studies 


e [tis conceptually more pure in that only cycles 
ofa certain kind of use are used to analyze preg- 
nancies from that kind of use. 


e It makes important distinctions for describing 
how often the method is being used to avoid or 
to achieve pregnancy (i.e., how many months or 
cycles). 


e Itemphasizes for couples the true likelihood of 
pregnancy with achieving-related use. 


It seems prudent for new studies of the CrMS to apply 
both approaches to analysis: the old one in order to 
compare with previous studies and the new one for the 
advantages noted. 


The new approach has more data requirements than the 
old approach, but the basic concept is simple. As be- 
fore, each pregnancy is carefully classified; the preg- 
nancy classifications and their criteria do not change 
(Table 16-2). However, the new requirement is that each 
and every month (or cycle) needs to be assigned to a 
“use” status; in other words, during each month, was 
the method being used correctly to avoid pregnancy 
(avoiding-related, method-consistent use), incorrectly 
to avoid pregnancy (avoiding-related, method-incon- 
sistent use), or to achieve pregnancy (achieving-related 
use)? This determination must be made for each and 
every month or cycle so that the months or cycles can 
be divided according to the schema shown in Figure 16- 
| and Table 16-3. Note that the same couple can contrib- 
ute to multiple types of use (as illustrated in Figure 16- 
1). For example, the couple could, in the first month, 
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have avoiding-related, method-inconsistent use. Then, 
in the second month, they could have avoiding-related, 
method-consistent use. In the third cycle, they could 
have achieving-related use and become pregnant. Only 
the third cycle would count towards the denominator 
(by life table or other statistical means) of pregnancy 
during achieving-related use. The other two cycles 
would count towards their respective categories of use 
(without the pregnancy, because it occurred during the 
cycle of achieving-related use). Obviously, it is critical 
to get accurate information about the use during each 
cycle. Although this is already done to some degree 
during routine CrMS follow-up teaching sessions, the 
assessment of this should probably be strengthened 
for the purposes of this type of study. The basic prin- 
ciple is this: each and every month (or cycle) should 
undergo the same kind of scrutiny for type of use that 
occurs during a pregnancy evaluation. This is neces- 
sary in order to eliminate any bias that might otherwise 
occur from classifying pregnancy evaluation months 
differently (because of higher scrutiny) than non-preg- 
nancy months. 


The pregnancy evaluation is one of the great strengths 
of the CrMS, both for Practitioners (FCP) and for us- 
ers. Itallows both groups to gain an insight into the use 
dynamics of the CrMS (and in theory, any NFP method 
that is taught with an openness towards its use to 
achieve — see Chapter 17).“° For the new approach, this 
strength could be incorporated more fully into the de- 
tailed scrutiny of every month or cycle of use, at least in 
the context of a research study. Of course, there is al- 
ready a lot of intention use assessment that goes on in 
teaching the CrMS. But for the reasons noted, there 
would need to be even more in the setting of an effec- 
tiveness study. 


A final comment is necessary regarding the new ap- 
proach and the established categories of using-related 
and teaching-related pregnancy. You will note that in 
the new approach (Table 16-3), these specific catego- 
ries are not suggested for pregnancy rates. This does 
not mean that measuring these types of pregnancy is 
not important. Pregnancies could still be placed in these 
categories according to the pregnancy evaluation. How- 
ever, it would probably not be feasible to place each 
month of use that is avoiding-related, method-incon- 
sistent use into one of the subcategories of using, teach- 
ing, or using/teaching related. There is obvious overlap 
between these categories. The important issue of iden- 
tifying the relative contribution of these subcategories 
of avoiding-related, method-inconsistent use could eas- 
ily be accomplished simply by giving a percentage 
breakdown of the subcategories of avoiding-related, 


method-inconsistent use. So, hypothetically, if a study 
showed a 10-percent pregnancy rate over one year for 
avoiding-related, method-inconsistent use (remember 
there are far fewer cycles in this classification and this 
rate will be much higher than if it were measured for all 
cycles), one could further break this down and say that, 
of those pregnancies, 50 percent were using related, 25 
percent were teaching related, and 25 percent were both 
using and teaching related. 


Unresolved Pregnancies and 
Time Periods of Use 

— 
The treatment of unresolved pregnancies is an impor- 
tant issue, regardless of whether old established or new 
proposed measures are used (see Category III] in Tables 
16-2 and 16-3 and see Figure 16-1). An ideal study will 
collect enough information prospectively to have few 
or no unresolved pregnancies. Still, unresolved preg- 
nancies will occur due to incompletely ascertainable in- 
formation. There are two ways that they can be handled. 
First, they can be distributed among the pregnancy clas- 
sifications of all other pregnancies in the same propor- 
tions as the other pregnancies (e.g., if 75 percent of all 
classifiable pregnancies are achieving related, then 75 
percent of all unresolved pregnancies are assumed to 
be achieving related).'"!? This is a “best case” scenario 
and may be too optimistic when one compares unre- 
solved pregnancies with couple’s stated intentions in 
other pregnancy categories.'” Alternatively, one can 
construct a “worst case” scenario in which all unre- 
solved pregnancies are assumed to be avoiding related.” 
These two scenarios can represent a sensitivity analy- 
sis, with the actual distribution of the unresolved preg- 
nancies probably lying somewhere in between. 


The question of unresolved time periods of use (see 
category “d” in Figure 16-1 and see Table 16-3) would 
be resolved in exactly the same kind of proportional 
distribution with an appropriate sensitivity analysis. 


As in the past, periods of non-use of the CrMS and 
pregnancies during those times would be excluded from 
the analysis of the CrMS pregnancy rates, except for 
the extended-use pregnancy rate, where they should be 
included. (It would theoretically be possible to analyze 
these separately, if desired.) 


Statistical Approaches —____ 
Table 16-5 lists the statistical approaches that have been 
used or could be used in CREIGHTON MODEL studies. 
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It is important to note that, at least in theory, the statis- 
tical approach is independent of which pregnancy rate 
is being measured, with which denominator. In other 
words, each of the pregnancy rates listed in Table 16-3 
could be calculated with each of the statistical methods 
listed in Table 16-4. 


A detailed guide to the net life-table approach has been 
published and used by all CrMS studies to date.' Al- 
though this approach was initially conceived of as be- 
ing applicable to other NFP methods, in practice, only 
the CrMS has embraced the approaches described and 
conducted these rigorous studies. As noted earlier, this 
approach was adapted largely from that of Tietze.** Gross 
life tables are derived from net life tables. For the gross 
life tables, good methodologic references are also avail- 
able.**?” 


pill ees & 
The most current data available on the CrMS were pub- 
lished as a 5-study meta-analysis in 1998.'° A further 
analysis of the achieving-related pregnancies is still in 


review.*’ The results are summarized in Table 16-5. The 
CrMS has excellent method effectiveness and user ef- 
fectiveness. User effectiveness has improved over the 
time of the five studies, suggesting an improved stan- 
dardization of the processes of FCP training and client 
teaching. In this table, unresolved pregnancies are re- 
solved according to the “best case” scenario described 
under “unresolved pregnancies” above. 


Discontinuation Rates 
Oooo 
Table 16-5 also illustrates another very important statis- 
tic: continuation or discontinuation rates. Discontinua- 
tion rates for the CrMS are quite low compared to most 
methods of family planning, even if pregnancies are not 
counted as discontinuations. Contraceptive studies 
have generally considered pregnancies to be a category 
of discontinuation, but this is not appropriate for the 
CrMS. While a study may not have sufficient follow-up 
time to ascertain the actual continuation rates of the 
CrMS after pregnancy, a continuation rate can be esti- 
mated by asking couples who are currently pregnant 
whether they plan to use the CrMS after delivery. 


Table 16-5: Summary of Pregnancy Rates from Meta-Analysis of Five Creighton Model Studies* 


Creighton St. John's 
University Mercy 

Parameter Omaha St. Louis 
Year of study 1980 1980 
Number of couples 286 273 
Number of couple-months, 2224.0 1980.0 
12 months 
Pregnancy rate 

Method-related, 12 months 04 04 

net life table 

Method-related, 12 months 0.6 07 

gross life table 

Use-related, 12 months 5.4 49 

net life table 

Use-related, 12 months 7.9 7.5 

gross life table 

Achieving related, 12 months 19.1 23.7 

net life table 

Achieving related, 12 months 26.2 33.0 

gross life table 

Total, 12 months 24.5 28.6 

Total, 12 months 32.7 38.8 

gross life table 

Discontinuation rate, 11.5 13.9 


net life table, 12 months 


St. Francis St.Joseph Marquette 5-Study 
Hospital Hospital University Composite 
Wichita Houston Milwaukee 

1985 1989 1994 1998 
378 697 242 1876 
2471.0 5730.5 1819.5 14,225.0 
0.6 0.2 1.3 0.5 

1.0 0.2 1.8 0.7 

2.1 2.8 2.1 3.2 

3.3 3.9 3.0 47 

30.4 14.3 24.8 21.0 
42.0 18.8 31.1 28.2 
32.5 17.1 26.9 24.3 
44.4 22.2 33.3 31.9 
14.8 5.0 20.2 11.2 


* Unresolved pregnancies are distributed according to assumption that they have the same distribution for classification as the resolved pregnancies 
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Achieving Pregnancy in Infertility 


Many of the same principles outlined here can be ap- 
plied to a population of couples with infertility. That is, 
months or cycles of use to achieve pregnancy can be 
followed and pregnancy rates calculated at different time 
points. Months could be further subdivided for this 
special situation into effective and non-effective cycles. 
An effective cycle is a cycle in which ovulation occurs 
with a good mucus pattern, intercourse is appropriately 
timed during the fertile mucus days, the luteal phase is 
adequate by CrMS charting and hormonal criteria, and 
stress is managed.** The ideal study would analyze ef- 
fective cycles as a separate group (i.e., in a separate life 
table). 


It is important to keep in mind that the life table ap- 
proach probably gives a high estimate of effectiveness 
in infertility, because it assumes that all persons who 
stop treatment have an equal probability of success as 
those who continue treatment, an assumption that is 
probably not true.*° However, adjustments can be made 
to estimate a more realistic pregnancy rate for achiev- 
ing-related use among couples with infertility. Ad- 
justing for concurrent medical treatment 
(NaProTECHNOLOGY) is essential. A detailed treatment 
of this is beyond the scope of this chapter. 
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Chas joter 17 


Achieving-Related Pregnancy Rate and 
Its Naturally Adaptability 


Thomas W. Hilgers, M.D. and Joseph B. Stanford, M.D. 


he CREIGHTON MODEL FertilityCare™ System 

(CrMS) is a standardized medical model of natural 
procreative education (NaProEDUCATION) that uses an 
advanced educational technology developed at the Pope 
Paul VI Institute for the Study of Human Reproduction 
and the Creighton University School of Medicine in the 
Department of Obstetrics and Gynecology and is avail- 
able as an allied health professional education and ser- 
vice delivery program in FertilityCare™ Centers 
throughout the United States and several other coun- 
tries. The CrMS informs a couple of the fertile and infer- 
tile phases of the menstrual cycle so they can choose to 
use this information to either achieve or avoid a preg- 
nancy. 


Since its introduction, in 1980, five prospective trials of 


the CrMS have been conducted.'* These trials give sig- 
nificant insight into the system’s effectiveness and use 
dynamics. A meta-analysis of these trials relative to the 
system’s method- and use-effectiveness to avoid preg- 
nancy has been previously published.’ Because the 
CrMS can be used by couples to achieve as well as to 
avoid pregnancy, it is clearly of interest to evaluate its 
use to achieve pregnancy in couples of normal fertility. 


The purpose of this chapter is to evaluate the statistical 
parameter of the CrMS achieving-related pregnancy rate 


(or use effectiveness to achieve pregnancy) and to 
evaluate its ability to be naturally adaptable. 


How Study was Done 

el 
Prospective trials to evaluate the method- and use-ef- 
fectiveness of the CrMS for avoiding pregnancy and its 
achieving-related pregnancy rate were conducted at five 
different institutions over different time periods. These 
included: Creighton University School of Medicine, 
Omaha, Nebraska:? St. John’s Mercy Medical Center, 
St. Louis, Missouri;? St. Francis Regional Medical Cen- 
ter, Wichita, Kansas; St. Joseph Hospital, Houston, 
Texas:** and Marquette University School of Nursing, 
Milwaukee, Wisconsin.° 


In all five prospective trials, identical life-table tech- 
niques were used as the statistical tool through which 
effectiveness was measured. The life-table technique 
used in this study was first described by Hilgers’ (1984) 
as adapted from Tietze and Lewit* (1974). The CrMS is 
not a method of contraception, but rather it is a means 
by which a couple knows and understands their fertility 
and makes avoiding- and achieving-pregnancy deci- 
sions with regard to it. It is taught by FertilityCare™ 
Practitioners (FCP) who are certified through the Ameri- 
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can Academy of FertilityCare Professionals. A sche- 
matic of its application is presented in Figure 17-1. It is 
used by couples of normal fertility as a means of achiev- 
ing pregnancy as well as avoiding pregnancy. In the 
design of the life-table technique, the unique features 
of this system were taken into account and it was pos- 
sible to measure its achieving-related use as well as its 
avoiding-related use.’ In this fashion, those who use 
the system to achieve pregnancy could be prospec- 
tively identified and separated out of the pregnancy 
avoidance phase of the study.' 


The raw data for each of the five prospective trials were 
obtained from the original investigators. These data were 
then compiled into a 5-study composite, allowing a large 
series of couples and couple-months of use to be fur- 
ther evaluated. The present analysis includes only those 
pregnancies occurring among user couples who chose 
to use the system to achieve a pregnancy, as defined 
below, Only couples of apparently normal fertility were 
included in the study. Couples with known infertility 
were identified at entry into the study with the use of a 
follow-up form designed to establish various reproduc- 
tive categories and, when identified, they were excluded. 


One of the key elements in the classification of preg- 
nancies in the CrMS is instructing the couples (which 
begins at the point of entry, the introductory session) 
that the system is not a method of contraception but 
rather a true means of family planning. In this context, 
the clients are informed that the system can be used in 
two different ways and that the goal of instruction will 
be to educate them as to whether they are fertile or 


Menstruation Pre-Peak Dry Days 


Vulvar Mucus Cycle 


infertile. In this fashion, decisions can be made relative 
to one’s fertility on any given day. The couples are 
taught that, de facto, when they begin using days of 
fertility for genital contact, they have abandoned the 
system as a means of avoiding pregnancy and have 
adopted it as a means of achieving pregnancy (basi- 
cally two methods incorporated into one, unlike contra- 
ceptives, which only have the function of avoiding preg- 
nancy). In this fashion, those who used the system to 
achieve pregnancy (those who had intercourse on days 
they knew to be fertile) could be prospectively identi- 
fied and separated out to become the subject of this 
evaluation. 


A pregnancy classification system was established and 
has been detailed elsewhere.'’ However, it is worth re- 
peating that an achieving-related pregnancy was cat- 
egorized if the following definition was met: from the 
available information, the system was used as a system 
of achieving pregnancy and the woman became preg- 
nant. The determination of this classification was ac- 
complished following a standardized pregnancy evalu- 
ation interview, usually within the first three months of 
the pregnancy. 


In addition to the above, the exact dates of participation 
of the subjects in each of the five studies were obtained. 
These dates were as follows: Omaha—July 1, 1977 to 
July 1, 1980; St. Louis—July 1, 1977 to July 1, 1980; 
Wichita—October |, 1980 to December 31, 1982; Hous- 
ton—August 1, 1983 to July 14, 1989; Milwaukee—Octo- 
ber 1, 1984 to May 1, 1992. 


Post-Peak Dry Days 


Days of Infertility 


ays of Fertility 


Days of Infertility 


ees n mice Mana) 


Avoiding-related Use 


Achieving-related Use 


Avoiding-related Use 


Figure 17-1: A schematic of the days of fertility (its achieving-related use) and the days of infertility (its avoiding-related use) 


as identified by the CrMS. 
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With these dates in mind, Bureau of Labor statistics 
were used to obtain site-specific data relative to unem- 
ployment rates. These were obtained for each of the 
five areas designated as Metropolitan Statistical Areas 
(MSA) directly corresponding to each of these five cit- 
ies. An MSA is a geographic area used as a unit for data 
collection and statistical presentation. It is often used 
by government agencies as units for variables such as 
unemployment rates and calculation of the consumer 
price index. These unemployment measures are provided 
monthly by the bureau of labor statistics through the 
United States Department of Labor.’ 


The unemployment rate is the percentage of the total 
labor force that is unemployed and the labor force itself 
is defined as the sum of the employed and unemployed. 
Unemployment counts the number of persons without 
jobs who are available for and actively seeking work. It 
covers all persons 16 years and older who lose or quit 
previous jobs as well as high school graduates, stu- 
dents and others with no work experience who re-enter 
the work place. As a relative measure of additional work- 
ers available for employment, the unemployment rate is 
a key indicator of economic conditions 


Unemployment rates were recorded at monthly inter- 
vals for each geographic area and tabulated. Site-spe- 
cific unemployment rates from different time intervals 
were compared to the corresponding site-specific 
achieving-related pregnancy rates by linear correlation 
coefficients using NCSS 2000". 


Evaluation of Data 

———.- 
The achieving-related pregnancy rates (use-effective- 
ness to achieve pregnancy) for the CrMS for each of 
the centers and the 5-study composite by ordinal month 
of use (per 100 couples) are given in Table 17-1. The 
composite achieving-related pregnancy rate was 21.0 at 
one year. However, there was a significant range ob- 
served in the various centers represented in this study. 
The St. Joseph Hospital Program in Houston had an 
achieving-related pregnancy rate of 14.2 while the 
Wichita study had an achieving-related pregnancy rate 
of 28.0 (both at the 12th ordinal month). Only the Hous- 
ton study had a sufficient sample size to allow this sta- 
tistic to be measured through the 18th ordinal month 
and at that point it was 17.9. The 5-site composite at the 
18th ordinal month was 25.6. For further comparisons, 
rates from the | 2th ordinal month were used because all 
five centers were represented individually at that point 
in time. 


The comparison of the achieving-related pregnancy 
rates of the CrMS with the unemployment rates for all 
five sites are listed by different variables in Table 17-2. 
These unemployment rates are specific to the site loca- 
tion and the achieving-related pregnancy rate at the 
12th ordinal month of use (as seen in Table 17-1). This 
was evaluated for a variety of different time sequences 
for the unemployment rates and this is presented in 
Table 17-2. In addition, the linear correlation coefficient 
(r) was calculated for each of these comparisons. These 
trend analyses, comparing the achieving-related preg- 
nancy rates with the unemployment rates and the 95- 


Table 17-1: Achieving-related Pregnancy Rates 
Creighton Model FertilityCare™ System 
By Center, 5-Study Composite and Ordinal Month of Use 
(per 100 couples) 


Marquette 


Creighton St. John’s St. Francis St. Joseph Nursing 


Ordinal University Mercy 
Month Omaha St. Louis 
1 21 1.8 
6 10.5 13.6 
12 19.1° 23.7' 
18 nla n/a 


Med. Ctr. Hospital Center 5 Study 
Wichita Houston Milwaukee Composite 


5:3 0.7 1.2 21 
19.9 79 14.0 12.8 
28.0°* 14.2 24.8°"" 21.0 
n/a 17.9% nla 25.6" 


n/a =notapplicable 

8 2,224.0 couple months of use 
U 1,980.0 couple months of use 
** 2,471.0 couple months of use 
1t 7,084.5 couple months of use 
*** 1,819.5 couple months of use 


ttt A total of 17,130.0 couple months of use (1.876 couples) 
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percent confidence intervals are graphically displayed 
in Figures 17-2 and 17-3 for the unemployment rates at 
the beginning and the midpoint of the study periods. 


One of the unemployment rates appeared to resemble a 
statistical outlier (the unemployment rate for Omaha, 
Nebraska). In additional analysis, the outlier was re- 
moved and the evaluation was repeated with the four 
remaining sites. The trend analyses of the achieving- 
related pregnancy rates and the unemployment rates 
with this outlier removed for each of the eight time loca- 
tions during the study were evaluated for the correla- 
tion coefficient (r). The p-value of the slope and are 
reported in Table 84-3. When the outlier was removed, 
the correlation coefficients for unemployment rates 
measured in the earlier time period increased signifi- 
cantly with all of them being greater than 0.9. The p- 
value for the slope was statistically significant in nearly 
all comparisons to unemployment rates at the begin- 
ning or early part of the study periods but not at the end 
of the study period. The trend analysis for four of the 
five sites with the outlier excluded for the first three 
fourths of the study is shown in Figure 17-4. 


Important Points to Consider __— = 
When the statistical protocol for evaluation of the CrMS 
was first published in 1984, the life-table analysis for 


the method and use effectiveness to avoid pregnancy 
as well as the use effectiveness to achieve pregnancy 
(the achieving-related pregnancy rate) was described.’ 
This was the first time that the latter statistical param- 
eter had been defined. The parameter was designed to 
assess the capability of the CrMS to be used as a sys- 
tem of both achieving and avoiding pregnancy as op- 
posed to solely a natural means of contraception. To 
our knowledge, this study is the first attempt that has 
been made to statistically evaluate any system of natu- 
rally regulating birth, using life-table systems, for its 
use to achieve pregnancy in couples of normal fertility. 


In this chapter, the “use effectiveness to achieve preg- 
nancy” is referred to as the “achieving-related preg- 
nancy rate” to emphasize that it measures achieving- 
related pregnancy, described previously in this chapter. 
Three points should be kept in mind to interpret the 
meaning of this statistic. First, this statistic is calcu- 
lated for a group of couples of apparently normal fertil- 
ity who entered the programs using the CrMS to avoid 
pregnancy and, at a later date, some changed their use 
by selectively having sexual intercourse on days of fer- 
tility and successfully achieve pregnancy. The numera- 
tor of this statistic includes all achieving-related preg- 
nancies. The denominator includes all the couples who 
remain in the study at the point in time that the statistic 
is measured and includes many couples who continue 
to use the CrMS to avoid pregnancy. Thus, this rate 


Table 17-2: Comparison of Achieving-related Pregnancy Rates (CrMS) with 
Unemployment Rates for All Five Locations 


Locations Linear Correlation 

Omaha St. Louis Wichita Houston Milwaukee Coefficient (r) 
Achieving related 19.1 23.7 28.0 14.2 24.8 nla 
pregnancy rate at 
12 months 
Unemployment Rates: 
At beginning 5.3 6.7 41 9.3 6.4 0.7849 
At the midpoint? 41 46 43 11.0 3.5 0.7961 
First 1/2°* 4.3 5.8 40 8.0 5.7 0.7053 
First 2/3°* 44 56 43 8.5 54 0.7600 
First 3/4** 44 5.6 4.7 8.5 5.0 0.7330 
Last 1/3** 47 6.6 9.3 6.8 4.8 0.3673 
Last 1/4** 48 7.0 9.7 6.4 5.1 0.5120 
At the end? 5.6 9.0 9.7 6.4 49 0.4728 


* From: Bureau of Labor Statistics for the Respective Metropolitan Statistical Area (MSA) and the years or time periods under 


study 


The actual unemployment rate for the MSA for the months that are at the beginning, midpoint or end of the respective study 


period 


** The mean unemployment rate for the MSA under study during the site-specific study period and for the component time period 


of the study identified 
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At beginning of study 
r= 0.7849 


1=Wichita 
2=Milwaukee 
3=St. Louis 
4=Omaha 
5=Houston 


Unemployment Rate 


35 30 25 20 15 10 


Achieving-related Pregnancy Rate 
Figure 17-2: Linear correlation of the site-specific achieving-related pregnancy rate with the site- 
specific unemployment rate at the beginning of the site-specific study period (r=0.7849). The dotted line 
indicates the 95-percent confidence intervals for the linear correlation. 


12.5 
‘ At Midpoint of Study 
= r= 0.7961 
& 10.0 
5 
& 75 
> 
2 
Qa 
£ 5.0 1=Wichita 
2 2=Milwaukee 
am | 25 3=St. Louis 
4=Omaha 
5=Houston 
0.0 
35 30 25 20 15 10 


Achieving-related Pregnancy Rate 


Figure 17-3: Linear correlation of the site-specific achieving-related pregnancy rate with the site- 
specific unemployment at the midpoint of the site-specific study period (r=0.7961). The dotted line 
indicates the 95-percent confidence intervals for the linear correlation. 
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12.5 
a First 3/4 of Study 
s 10.0 r= 0.9913 
5 
£ 7.5 
> 
2 
a 
Ee 5.0 1=Wichita 
= 2=Milwaukee 
> 25 3=St. Louis 


5=Houston 


35 30 25 20 15 10 
Achieving-related Pregnancy Rate 


Figure 17-4: Linear correlation of the site-specific achieving-related pregnancy rate with the site- 
specific unemployment rate, for the first % of the study period with a single outlier removed (Omaha) 
(r=0.9913). The dotted line indicates the 95-percent confidence intervals for the linear correlation. 


Table 17-3: Statistical Trend Analysis of 
Achieving-related Pregnancy Rates* and 
Unemployment Rates’ with Outlier Removed (4 sites) 


Time periods of Linear correlation 
unemployment rates coefficient (r) p-value’’’ 
At the beginning** .9634 .0366 
At the midpoint** .9427 0573 
First 1/2"? 9744 0256 
First 2/3" .9986 .0014 
First 3/4" 9913 0087 
Last 1/3"* 2613 7387 
Last 1/4" 4386 5614 
At the end** 4272 §728 


See Table | at the 12th ordinal month for each city 

From: Bureau of Labor Statistics for the respective Metropolitan Statistical Area 

(MSA) and the years or time periods under study 

The actual unemployment rate for the MSA for the months that are at the beginning. 

midpoint or end of the respective site-specific study period 

* The mean unemployment rate for the MSA under study during the respective time 
period and for the site-specific component time period 

1t Answering the question: “Is the slope significantly non-zero.” 
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reflects the proportion of couples who began using the 
CrMS to avoid pregnancy but later chose to use the 
system to achieve pregnancy (for whatever reason) and 
were successful at doing so. This statistic is demo- 
graphic in its assessment because it reflects the dy- 
namic of a population of users over a defined period of 
time. In essence, it represents the percentage of couples 
using the system to avoid pregnancy who then adopt 
the system to achieve pregnancy and are successful at 
achieving pregnancy over one year’s use. Therefore, 
this statistic is not an indicator of the effectiveness of 
the system on a cycle per cycle basis to achieve preg- 
nancy. A previous study of the CrMS addressed the 
“method effectiveness to achieve pregnancy” and found 
that, of couples who achieved pregnancy, 76 percent 
did so by the first cycle of sexual intercourse during the 
fertile time." 


Second, the reason a couple chooses to achieve preg- 
nancy is not differentiated in the achieving-related preg- 
nancy rate. Achieving-related pregnancies are those 
pregnancies that result from conscious use of the sys- 
tem by the couple to achieve pregnancy, regardless of 
their stated motivation for doing so. The measurement 
is objective because it assesses the actual use of the 
system. Achieving-related pregnancy is a measure that 
reflects accurately the way that the CrMS is taught and 
used, as has been discussed in detail elsewhere.*° 


Third, some couples might have engaged in achieving- 
related behavior (use) in previous cycles (i.e., had sexual 
intercourse during known fertile times) but yet did not 
achieve pregnancy. Unfortunately, information was not 
available from the original studies to identify what pro- 
portion of couples would fall into this category, but it 
seems likely that this number is small and there is no 
reason to suspect that it would vary systematically be- 
tween the sites studied. 


From a theoretical point of view, the achieving-related 
pregnancy rate is a demographic statistic that should 
reflect the achieving-related dynamics of a population 
of users. Greater flexibility was anticipated in this par- 
ticular statistic because this statistic involves the deci- 
sion making of the married couples in their desires and 
willingness to achieve pregnancy. Thus, certain exter- 
nal environmental factors could be expected to influ- 
ence the decision making. Those external markers were 
not identified at the time this statistical parameter was 
developed but, in this study, we have begun the pro- 
cess of producing relevant evidence which suggests 
that external environmental influences affect the couple’s 
decision making. 


In the current study, a significant correlation in trend 
analysis exists between the unemployment rates (which 
were used to indicate the overall economic stability of 
the metropolitan area) and the achieving-related preg- 
nancy rates. As the unemployment rates increased, the 
achieving-related pregnancy rate decreased (a statisti- 
cally significant inverse relationship). This correlation 
persisted when the unemployment rates at the begin- 
ning , the midpoint, the first half, the first two-thirds and 
the first three-fourths of the study were evaluated. At 
the same time, no statistical correlation existed for the 
last third, the last fourth or the end of the study on 
employment rates. This strengthens the argument that 
economic factors influence pregnancy decisions be- 
cause the unemployment rate at the beginning of entry 
into the study period is considered the most influential 
to a couple’s overall decision making during the time 
span of the study. 


When the outlier (Omaha) was removed and the other 
four sites were evaluated, the correlation in the trend 
analysis was stronger. However, the main thrust of this 
study is the analysis for all five sites (Table 84-2, Figure 
84-2 and 84-3) and the statistically significant correla- 
tion of the unemployment rates to their achieving-re- 
lated pregnancy rates. The analysis of the four sites 
with the outlier removed suggests that factors other 
than unemployment may have had more influence in 
Omaha and highlights the need for further study to iden- 
tify those additional factors that may be correlated with 
pregnancy decisions. Furthermore, the finding that 
Omaha is an outlier for this portion of the study is dif- 
ferent than that observed in the avoiding-pregnancy 
analysis of this study when none of the five sites ap- 
peared to be different from the others.’ This suggests 
that the instruction and effectiveness of the CrMS to 
avoid pregnancy was similar between the five sites, but 
other (yet unidentified) factors related to choices to 
achieve pregnancy affect the Omaha site. 


Since many other factors would influence a couple’s 
pregnancy decisions, the significant correlation for this 
single economic indicator, which is the only indicator 
we have chosen to examine thus far, is remarkable. A 
limitation of this study is that we did not have employ- 
ment information specifically for the couples in the study, 
and we cannot show that the overall unemployment 
rates for each city were indicative of the individual un- 
employment rates in each of the sample populations. 
However, it is reasonable to conclude that the overall 
economic environment had some influence on couples 
that extended beyond their personal employment sta- 
tus. Future studies should test this relationship pro- 
spectively, examine the employment status of each 
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couple, and look at other factors specific to each couple. 


Geet 


This study found a positive correlation between favor- 
able external economic conditions (as indicated by the 
proxy measure of low unemployment) and an increas- 
ing achieving-related pregnancy rate. At first glance, 
this may seem to contradict demographic and economic 
literature, which states that fertility rates fall as a soci- 
ety becomes more affluent and educated. The classic 
inverse relationship of improving economic conditions 
with decreasing fertility is found in entire societies (i.e. 
countries) that develop economically and, as a result, 
experience lower infant mortality rates, higher educa- 
tional attainment by women, and greater access to fam- 
ily planning. Generally, these relationships have been 
found over decades in countries that undergo major 
changes in these key parameters.'*'* 


In contrast, this study deals with populations within a 
country (the United States) that is already well devel- 
oped economically and where there is little variation in 
infant mortality. The majority of the women and men at 
all of these sites were educated and had access to at 
least one method of family planning (the CrMS) through- 
out the study. In addition, these studies were conducted 
over a relatively short period of time. Among educated 
couples who are considering having a child, it is rea- 
sonable that economic conditions would influence their 
decision regarding timing of a pregnancy; more favor- 
able economic conditions result in higher numbers of 
conceptions. To our knowledge, this is the first study 
to examine relationships between economic conditions 
and decisions to achieve pregnancy under conditions 
where infant mortality, female education, access to fam- 
ily planning, and long-term economic development are 
essentially unchanged. 


In reviewing the method- and use-effectiveness to avoid 
pregnancy with the CrMS, the 14 years of data collec- 
tion of that study revealed a very close, tight congru- 
ence in the various studies for the method effective- 
ness to avoid pregnancy ranging from 98.7 to 99.6 per- 
cent. When the use effectiveness to avoid pregnancy 
was evaluated, a tight correlation was shown that 
ranged from 94.6 to 97.9 percent.' Some improvement in 
the use effectiveness to avoid pregnancy occurred over 
time and was thought to result from improved teaching 
that occurred during that period of time. 


On the other hand, there was a wide degree of variation 
in the achieving-related pregnancy rates between the 


different study sites. The achieving-related pregnancy 
rate in Houston (1983-1989) at the 12th ordinal month 
was 14.2 (the low point in the study), while the achiev- 
ing-related pregnancy rate in Wichita (1980-1982) was 
28.0 (the high point in the study). Unlike the use-effec- 
tiveness to avoid pregnancy, this variation was not a 
function of the time period during which each study 
was conducted. 


Remarkably, the unemployment rate in Houston during 
the first three-fourths of the study period, and at every 
interval was the highest of all five sites. At the same 
time, the unemployment rates in Wichita were consis- 
tently the lowest or near lowest of all five sites during 
the course of the first three-fourths of that study. 


While some have suggested that the avoidance of genital 
contact which is necessary in the use of a natural means 
to regulate fertility makes “a considerable contribution 
to the failure rates of periodic abstinence methods,”"* 
the data in this study suggest otherwise. In fact, the 
data support the fact that there is an orderly basis upon 
which people make their decisions regarding the 
achievement of pregnancy particularly with the use ofa 
natural system of family planning, which also allows for 
the achievement of pregnancy. 


The statistical measure known as either demographic 
effectiveness or extended-use effectiveness has been 
used to evaluate various contraceptive systems.'* Stud- 
ies performed on the oral contraceptive, for example, 
show that its extended-use effectiveness (reported as 
extended-use pregnancy rate) ranges from 8.4 to 24.3 
percent at the 12th ordinal month and studies on the 
intrauterine device show ranges from 4.8 to 10.1 percent 
(at the 12th ordinal month).'*'’ Extended-use pregnancy 
rates for the CrMS have been estimated from 18.5 to 
22.5 at the 12th ordinal month in one study (Houston).° 
The most substantial component of extended-use preg- 
nancy rates of the CrMS is the achieving-related preg- 
nancies. Since the extended-use pregnancy rate largely 
reflects the choices of couples to achieve pregnancy, it 
can theoretically be correlated with economic factors. 
However, the achieving-related pregnancy rate is a bet- 
ter demographic measure to correlate with economic 
factors (as we have done in this study) because it repre- 
sents pregnancies that result from choices of the couple 
and not only the pregnancies that result from weak- 
nesses in the system or errors in teaching or use. 


We are aware of no other studies to date that have ex- 
amined extended-use pregnancy rates or equivalents of 
achieving-related pregnancy rates with the external eco- 
nomic or other factors for either natural methods of fam- 
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ily planning or contraceptive methods. We believe that 
this represents an area that is ripe for further inquiry to 
shed light on what influences couples’ choices to 
achieve pregnancy, particularly during the use of a natu- 
ral system that offers them a rapid and effective means 
of doing so. User characteristics such as lower educa- 
tion and lower socioeconomic status have been clearly 
associated with less effective use of various contracep- 
tive methods to avoid pregnancy. This is a different 
issue than the choice of a couple to use a method to 
achieve pregnancy.'* Also, socioeconomic and demo- 
graphic characteristics have been shown to influence 
whether any method of family planning is used at all.'” 
Thus, this study contributes to a new area of research 
that seeks to understand the factors that contribute to 
couples’ decisions to engage in proceptive behavior 
(behavior to achieve pregnancy).?”” 


This study questions whether a greater degree of natu- 
ral adaptability exists in a natural system with regard 
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Chas yoter 18 


Professional and Academic 
Infrastructure of the CrMS 


he CREIGHTON MODEL FertilityCare™ System 

(CrMS) is truly a unique approach to the natural 
regulation of human fertility. It is the first such system 
which strongly links and networks the ability to achieve 
or avoid pregnancy successfully with the ability of a 
woman to monitor and maintain her gynecologic and 
reproductive health. This is not only a unique focus of 
the CrMS but it is unique in the entire field of family 
planning. 


A strong professional and academic infrastructure for 
the CrMS was an early-recognized need. Accomplish- 
ing this was a complex and difficult task because no 
such infrastructure had previously been established for 
any natural system for the regulation of fertility. Thus, 
all programs had to be developed de novo. 


The focus of this infrastructure was the development of 
a formally written core curriculum! for the professional 
education of the FertilityCare™ Practitioner and In- 
structor. Formal programs of education for physicians, 
nurse practitioners, physician assistants, nurse midwives 
and pharmacists along with FertilityCare™ Educators 
and Supervisors were necessary. The accreditation of 
these programs was essential so that they met standards 


of excellence. Graduates of these programs were of- 
fered a professional certification program in order to 
make an attestation to the public that a sincere and le- 
gitimate effort was being placed into the development 
and delivery of competent educational services. In ad- 
dition to this, a strong network of research was ongo- 
ing so that the CrMS would always be the focus of on- 
going research and development. 


In order to accomplish all of the above, the American 
Academy of FertilityCare Professionals (AAFCP) 
was established to provide continuing education, ac- 
creditation, certification and service program approval 
along with professional and collegial support. The Pope 
Paul VI Institute for the Study of Human Reproduction 
was established to advance the professional educational 
and research objectives of the CrMS and most recently, 
FertilityCare™ Centers of America and FertilityCare™ 
Centers International were developed to carry on the 
promotion of these FertilityCare™ programs. 


This chapter outlines some of the components of these 
organizations and explains the importance of these pro- 
grams to their ongoing professional development and 
support. 
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American Academy of 
Natural Family Planning 
rs 
In July 1980, at a continuing education conference for 
Natural Family Planning Practitioners called “Educa- 
tion Phase III” held at the Mercy Fontenelle Center in 
Omaha, Nebraska, Dr. Thomas W. Hilgers formally in- 
troduced the CrMS and its integrated network of edu- 
cation and service delivery.' As a component of that 
presentation the possibility of developing the Ameri- 
can Academy of Natural Family Planning was an- 
nounced. At that continuing medical education confer- 
ence, by unanimous consent those in attendance gave 
acclamation to the development of this academy. 


In February 1981, the first exploratory meeting for the 
development of this organization was held. At that time, 
a group of people began to participate in this develop- 
ment.’ This group represented a wealth of background 
in the field of natural family planning. They all had a 
long-term experience in the entire field and its devel- 
opment throughout the 1970s. In addition, they repre- 
sented nearly every major geographic region of the 
United States and, because of their participation in the 
newly developed Educator and Supervisor programs of 
the Creighton University Natural Family Planning Edu- 
cation and Research Center, they had complete expo- 
sure to the concept of professional education and ser- 
vice. 


From February 1981 to April 1982, this group acted as 
an ad hoc committee. In April 1982, the American Acad- 
emy of Natural Family Planning (AANFP) was officially 
incorporated under the state laws of Missouri. At that 
time, this same group became a board of incorporators 
which allowed the AANFP to function as a limited le- 
gal entity. Several organizational meetings were then 
held to develop the organization’s code of ethics and 
by-laws and the first national meeting of the American 
Academy was held in St. Louis, Missouri in June 1982. 


At the second annual meeting of the AANFP in June 
1983, the code of ethics and by-laws were officially 
approved and the first president was installed, making 
way for the next phase of the Academy’s development. 


Two important developments occurred in the early years 
of the Academy. The Academy’s code of ethics was de- 
veloped as a model code; it was not just a model for 
natural family planning but one which represented prin- 
ciples of professional development integrated with 
moral and ethical considerations. It was thought that 
we lived in a society where moral considerations and 
professional development had been relegated to a very 


low position. In fact, within many organizations, mo- 
rality had been literally divorced from professional ac- 
tivity. The Board of Incorporators of the Academy, how- 
ever, thought that the Academy’s moral integrity should 
be a beacon to its professional activities. Thus, the code 
of ethics of the Academy represented an important 
merger of guiding moral principles and the develop- 
ment of professional skills. 


The by-/aws of an organization are its governing struc- 
ture. The by-laws of the Academy were developed over 
a two-year period during which careful research was 
conducted into the organizational structure of other al- 
lied health professional organizations. In this way, an 
organization could be developed which would meet the 
demands of this newly emerging allied health profes- 
sion. The components of organizational structure which 
would specifically meet the needs of the new 
CREIGHTON MODEL professionalism were identified. 


In looking at the organizational structure, it was felt that 
the organization had to be membership oriented, mean- 
ing that it would exist primarily to serve its member- 
ship. In addition, the organization had to be fully demo- 
cratic allowing its membership to have authority over 
the organization. 


In attempting to accomplish these goals, the by-laws of 
the Academy allowed for a board of directors to man- 
age the organization. The active members elected the 
board of directors, which was composed of a president, 
president-elect, first vice president, secretary, treasurer, 
vice president for planning and development, vice presi- 
dent for membership, vice president for fiscal develop- 
ment, and vice president for ethics and standards. In 
addition, a number of committees and subcommittees 
to carry out the work of the organization were also de- 
veloped. 


A number of categories of membership in the Academy 
were also developed. These include active, associate, 
special, honorary, student and organizational member- 
ship. These really allowed for any person interested in 
the development of natural family planning to become 
involved in the Academy. 


The most important professional functions of the Acad- 
emy were to accredit educational training programs, and 
to certify individual practitioners and instructors and 
approve service programs. This was accomplished 
through the development of three commissions cover- 
ing accreditation, certification and service programs. 
The original board of incorporators had established the 
goal that educational training programs must meet the 
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minimum standards of the CrMS core curriculum to be 
accredited by the Academy. 


The Accrediting ———— 


Accreditation is a system whereby educational institu- 
tions and professional programs are recognized for a 
level of performance, integrity and quality that entitles 
them to the confidence of the educational community 
and the public they serve. In the United States, this rec- 
ognition is extended primarily through non-governmen- 
tal, voluntary, institutional or professional associations. 
These groups establish criteria for accreditation, arrange 
site visits, evaluate those institutions and professional 
programs which desire accredited status and publicly 
designate those which meet their criteria. 


In most other countries the establishment and mainte- 
nance of educational standards is the responsibility of a 
central government bureau. In the United States, how- 
ever, public educational authority is constitutionally 
reserved to the states. A system of voluntary, non-gov- 
ernmental accreditation has evolved to promote both 
regional and national approaches to determining edu- 
cational quality. While accreditation is basically a pri- 
vate, voluntary process, accrediting decisions are used 
—as a consideration in many formal actions — by gov- 
ernment funding agencies, scholarship commissions, 
foundations, employers, counselors, and potential stu- 
dents. Accrediting bodies, therefore, have come to be 
viewed as quasi-public entities with certain responsi- 
bilities to the many groups which interact with the com- 
munity. 


In the United States, post-secondary accreditation per- 
forms a number of important functions, including the 
encouragement of efforts towards maximum educational 
effectiveness. The accrediting process requires institu- 
tions and programs to (1) examine their own goals, ac- 
tivities and achievements, (2) consider the expert criti- 
cism and suggestions of an accrediting commission, and 
(3) determine the internal procedures for action on rec- 
ommendations from the accrediting body. Since accredi- 
tation status is reviewed on a periodic basis, recognized 
institutions and professional programs are encouraged 
to maintain continuous self-study and improve the 
mechanisms. 


Specialized accreditation of professional schools and 
programs is granted by accreditation commissions set 
up by national professional organizations in such fields 
as business, dentistry, engineering, law, respiratory 
therapy, and occupational therapy. Each of these groups 


has its distinctive definitions of eligibility, criteria for 
accreditation and operating procedures, but all have un- 
dertaken accreditation activities, primarily to provide 
quality assurances concerning educational preparation 
of members of the profession or occupation. 


The accrediting procedure generally involves five ba- 
sic steps: 


1. Standards: The accrediting agency, in collabo- 
ration with educational institutions, establishes 
standards. Standards are to be objectively en- 
forced. 


2. Self-Study: The institution or program seeking 
accreditation prepares a self-evaluation study 
that measures its performance against the stan- 
dards established by the accrediting agency. 


3. On-site Evaluation: A team selected by the ac- 
crediting agency visits the institution or program 
to determine, first hand, if the applicant meets 
the established standards. 


4. Publication: After being satisfied that the ap- 
plicant meets its standards, the accrediting 
agency lists the institution or program in an offi- 
cial publication with other similarly accredited 
institutions or programs. 


5. Re-evaluation: The accrediting agency periodi- 
cally re-evaluates the institutions or programs 
that it lists to ascertain that continuation of the 
accredited status is warranted. 


Although accreditation is generally granted for a spe- 
cific period of time, accrediting bodies reserve the right 
to review member institutions or programs at any time. 
They also reserve the right to review any substantive 
change, such as an expansion from undergraduate to 
graduate offerings. Upon implementation, such changes 
may require prior approval and/or review. In this way, 
accrediting bodies hold their member institutions and 
programs continually responsible to their educational 
peers, the constituents they serve and the public. 


Historically and currently, accreditation at the post-sec- 
ondary level involves the following: 


1. Fosters excellence in post-secondary education 
through the development of uniform national cri- 
teria and guidelines for assessing educational ef- 
fectiveness; 


2. Encourages improvement through continuous 
self-study and review: 
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3. Assures the educational community, the general 
public and other agencies or organizations that 
an institution or program has clearly defined 
appropriate objectives, maintains conditions 
under which the achievements of those objec- 
tives can reasonably be expected, appears to be 
substantially accomplishing those objectives and 
can be expected to continue to do so: 


4. Provides counsel and assistance to establish de- 
veloping institutes and programs and endeavors 
to protect those institutions and programs against 
encroachments which might jeopardize their edu- 
cational effectiveness. 


Accrediting agencies such as the American Academy 
may obtain third party recognition that they are per- 
forming their tasks according to acceptable, national 
standards. 


Certification 

a 
Unlike licensure, certification is a voluntary (and na- 
tional) process whereby a non-governmental agency 
grants recognition of competence to an individual who 
meets certain predetermined qualifications. Certifica- 
tion currently affects a wide array of health care pro- 
viders. Certifying agencies customarily impose educa- 
tion, training and competency requirements on appli- 
cants and offer certificants the right to use special pro- 
fessional title designations. While certification is not 
usually mandated by government, uncertified individu- 
als may find themselves excluded from some job op- 
portunities where skills exceeding those typically dis- 
played by entry-level professionals are sought by the 
employer. Certification may be of increasing importance 
as a criterion for the payment of health professionals 
under federal health care financing programs, 


Third party recognition for American Academy certify- 
ing activities can also be obtained. The competent health 
professional performs accurately, makes judgments, 
effectively interacts with other professionals and serves 
to assist patients and their families in coping with health 
problems. Competence must be demonstrated as the pro- 
fessional enters practice and it must be maintained 
through one’s practicing life. 


American Academy of FertilityCare 
Professionals 

——— ooo 
After the establishment of the American Academy of 
Natural Family Planning, the various presidents and 
members of the board of directors of the Academy over 
the past 20+ years have made an incredible level of 
commitment to see to it that this organization has con- 
tinued to function and to maintain its vitality. It is be- 
cause of this dedicated and committed leadership that 
the Academy has been able to exist over these past 20 
years and carry out its mission of accreditation, certifi- 
cation and service program approval along with its mis- 
sion of providing very important collegial support and 
interaction, It does the latter through a series of national 
meetings, which are held on a yearly basis. 


In 2001, the American Academy of Natural Family Plan- 
ning officially changed its name to the American Acad- 
emy of FertilityCare Professionals (AAFCP) and be- 
came an organization which represented the goals and 
objectives of the CrMS program. The CrMS is the only 
natural system that has exhibited the degree of interest 
that the American Academy requires for its professional 
activities. 


A student entering an FCP training program (or any of 
the other accredited programs) must be assured that that 
program is fully accredited by the AAFCP. This ac- 
creditation is important because in order to qualify for 
certification through the Academy one of the criteria is 
the satisfactory completion of an Academy-accredited 
education program. 


Certification also requires a field service component and 
the documentation to the Commission on Certification that 
teaching is being provided in a competent fashion. This is 
all accomplished through a series of objectively adminis- 
tered standards. The student should be assured that all 
judgments with regard to teaching capability are based 
on objective standards and are objectively administered. 


A person who completes an Academy-accredited edu- 
cation program should see it as his or her responsibility 
to become certified in the appropriate amount of time. 
The full activity of certification is explained during the 
course of the educational phases. However, informa- 
tion on certification can be obtained by writing: 


American Academy of 

FertilityCare Professionals 

615 South New Ballas Road 

St. Louis, MO 63141 

Email: aafep@aol.com Web Site: www.aafep.org 
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Pope Paul VI Institute for the 
Study of Human Reproduction 
ee 
The research programs that led to the CrMS officially 
began in 1976 at St. Louis University School of Medi- 
cine under the direction of Dr. Hilgers. Dr. Hilgers was 
an assistant professor in the department of obstetrics 
and gynecology at St. Louis University School of Medi- 
cine. This original effort was supported by grants from 
the Missouri Division of Health and the National Insti- 
tutes for Child Health and Human Development 
(NICHD). The developers of the CrMS began their work 
together at that time. 


The base of this work moved to Creighton University 
School of Medicine in July 1977. By November 1978, 
the first education program for Natural Family Plan- 
ning Practitioners had begun. In this process, educa- 
tional research, organizational research and develop- 
ment and scientific research were all ongoing simulta- 
neously. 


On August 6, 1978, the day that Pope Paul VI died, a 
commitment was made by Dr. Hilgers and his wife, 
Susan, to fully respond to the pastoral directive that Pope 
Paul VI had given in his encyclical letter Himnanae Vi- 
tae to “men of science” and to “physicians and health 
care professionals” to become even more involved in 
the further development of these programs. Thus, the 
commitment to build the Pope Paul VI Institute for the 
Study of Human Reproduction was made. 


In September 1985, the official opening of the Pope 
Paul VI Institute occurred. This development was ex- 
tremely important for the further advancement of the 
CrMS. Because of the Pope Paul VI Institute, all of the 
research and educational program development efforts 
were moved into a position where they were given ad- 
ministrative priority. As a result, ongoing progress and 
development could be made in these areas. 


By 1991, a new women’s health science, called 
NaProTECHNOLOGY (natural procreative technology) 
had been developed through the research efforts avail- 
able at the Pope Paul VI Institute. This new women’s 
health science was the fruit of the development of the 
Pope Paul VI Institute. 


The Institute, at the time of the publication of this text- 
book, is now 19 years old. The educational programs 
that the Institute now administers in affiliation with 
Creighton University are 26 years old and the research 
programs that underpin these efforts are 28 years old. 


The Pope Paul VI Institute for the Study of Human 
Reproduction serves as a foundation upon which medi- 
cal scientists and others can continue to build the pro- 
gram of the CrMS and NaProTECHNOLOGY. Further- 
more, it serves as a resource upon which individuals 
can collaborate in the further development of these pro- 
grams. 


This collaboration has been ongoing with such individu- 
als as Dr. Joseph Stanford, associate professor in the 
Department of Family and Preventive Medicine at the 
University of Utah School of Medicine in Salt Lake City, 
and Dr. Philip Boyle, specialist in medical 
NaProTECHNOLOGY in Galway. Ireland,and the newly 
developing International Institute for Cooperative Re- 
productive Science 


FertilityCare™ Centers of America 
FertilityCare™ Centers International 

— 
In July, 1999, two new organizations were developed 
for the advancement of the CrMS programs. These or- 
ganizations were FertilityCare™ Centers of America. 
and FertilityCare™ Centers International. 


FertilityCare™ Centers of America (FCCA) is a non- 
profit organization that was established for the primary 
purpose of promoting the CrMS and the new reproduc- 
tive science of NaProTECHNOLOGY. 


The purpose was to establish national and international 
organizations to unite the CrMS services nationwide and 
worldwide under one general and identifiable name of 
“FertilityCare™.” In this way, the CrMS services could 
be identified by their name and their unique services 
could be properly promoted. 


The concepts of the FCCA were discussed in detail over 
a number of years at the annual meetings of the Ameri- 
can Academy of FertilityCare Professionals. The fol- 
lowing is a summary of why it was determined that the 
development of these organizations was necessary: 


The CREIGHTON MODEL FertilityCare™ System is 
unique in its field. 


¢ The CrMS has never been a system of only avoid- 
ing pregnancy. 


e¢ The CrMS teaches couples how to achieve preg- 
nancy as well as avoid pregnancy. 


e¢ The CrMS teaches men and women an appre- 
ciation and understanding of their fertility. 
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e The CrMS is a system that can be used to moni- 
tor and maintain procreative and gynecologic 
health. 


e The new reproductive science’ of 
NaProTECHNOLOGY was developed as a re- 
sult of the research that had been done on the 
CrMS. NaProTECHNOLOGY cannot be done 
without the CrMS. 


e The CrMS is medically and educationally stan- 
dardized making the observation of its biologi- 
cal markers medically significant. 


e It is a system — not a method — and because of 
that is highly versatile. 


e The system teaches about selective intercourse 
and not abstinence. It distinguishes between geni- 
tal and sexual contact, and it helps couples dis- 
cover what Pope John II calls the “inner soul of 
human sexuality”. Furthermore, the system em- 
braces Pope John Paul II’s concept expressed in 
his “Theology of the Body.” 


e In order to spread the message and expand the 
services, the phrase “natural family planning” 
needed to be retired. 


e The CrMS is imminently marketable if the ser- 
vices are brought under one common identity. 
FertilityCare™ is the essence of the CrMS. 


¢ Aconsiderable amount of research had gone into 
the support for such a promotional effort amongst 
CrMS teachers and nationally recognized repo- 
sitioning experts. 


By becoming affiliated with the FCCA, the use of the 
name “FertilityCare™” is allowed and the development 
of a FertilityCare™ Center is promoted. In addition, 
with the appropriate arrangement of a CREIGHTON 
MODEL Medical Consultant to be associated with the 
program, it also allows for the FertilityCare™ program 
to “feature NaProTECHNOLOGY.” Such a statement 
can be used in promotional items. 


All FertilityCare™ Centers require a CREIGHTON 
MODEL FCP as a responsible individual within the ad- 
ministration of the center for the quality control of the 
CrMS program and services. It is strongly encouraged 
that the FCP be certified through the AAFCP. These 
CrMS services must meet the standards that are pre- 
sented to new teachers of the CrMS in AAFCP-accred- 
ited education programs. For example, CREIGHTON 
MODEL Medical Consultants who are not practitioners 
cannot, by themselves, set up FertilityCare™ Centers. 


Such medical consultants could be the driving force be- 
hind a CREIGHTON MODEL FertilityCare™ Center 
but they must have at least one FCP who will assume 
the responsibility of maintaining the standards of the 
FertilityCare™ services. The individual physician will 
be responsible for the medical portion of the program 
under the concepts of NaProTECHNOLOGY. 


Those programs that are currently in a CrMS education 
program are not eligible for affiliation until they have 
satisfactorily completed their course work. During the 
course of their training, preparation can be made for 
such affiliation in anticipation of the completion of the 
program. 


Each individual program is given a considerable amount 
of freedom in choosing its own name, which must in- 
clude the term “FertilityCare™.” For example, the pro- 
gram might be called “FertilityCare™ Center,” 
“FertilityCare™ Services.” “FertilityCare™ Program” 
or “Department of FertilityCare™ Services.” 


A FertilityCare™ Center can either “feature 
NaProTECHNOLOGY” or simply provide CREIGHTON 
MODEL FertilityCare™ services (without the associ- 
ated medical component). In order to “feature 
NaProTECHNOLOGY,” the individual program must 
have a signed “NaProTECHNOLOGY Collaborative 
Agreement” for each physician (nurse practitioner, phy- 
sician assistant or nurse midwife) who may be partici- 
pating as a medical consultant in the program. These 
arrangements are reviewed by FCCA and approval is 
given. 


There are four basic types of affiliation with FCCA. 
These include: 


Institutional Affiliation: This is a FertilityCare™ 
Center that will be associated with a formal institu- 
tion such as a health care facility, hospital, a univer- 
sity, ete. 


Organizational (Group) Affiliation: This is a 
FertilityCare™ Center that is a freestanding, not- 
for-profit institution on its own merits. 


Diocesan Affiliation: This is a FertilityCare™ Cen- 
ter that is associated with a Catholic diocese. In such 
a circumstance, where it is common to offer several 
models of natural family planning instruction, the 
designation of “FertilityCare™” can apply only to 
the CrMS portion of the program. 


Chapter 18: Professional and Academic Infrastructure of the CrMS 


Independent Affiliation: This represents a 
FertilityCare™ Center that is located in a 
physician’s office, for example, or perhaps in some 
other facility not mentioned above. It could also rep- 
resent a FertilityCare™ Center that is run by an 
individual in a non-incorporated fashion. 


A formal affiliation agreement is completed and signed 
and sent to FCCA. A formal certificate is issued and 
there are annual fees. There are also scholarships avail- 
able to help fund some of the annual fees of a program. 
A student (FCPI) who is not associated with an estab- 
lished FCCA affiliate may establish his or her own 
FertilityCare™ Center once he or she has satisfacto- 
rily completed the education program and been ap- 
proved as an affiliate. 


As acomponent of the affiliation agreement with FCCA, 
the name “FertilityCare™” applies to: 


A. Services that are clearly recognized as 
CREIGHTON MODEL FertilityCare™ services 
and that CrMS services will only be provided 
under the name “FertilityCare™.” 


B. Services will always be provided consistent with 
the standards established in the training of FCPs 
and Medical Consultants in AAFCP accredited 
education programs. 


C. As a program, ongoing efforts will be made to 
keep up with all current and newly developing 
components of the CrMS. 


Basic Philosophical Principles — a 
Asa part of the affiliation agreement with FCCA and/or 
FCCI, the following philosophical principles are in ef- 
fect: 


A. The program will respect the value and dignity 
of each human life from its moment of fertiliza- 
tion (conception) through the time of natural 
death. 


B. The program or its individuals will not prescribe 
or refer for contraceptive agents, sterilizations, 
abortion or artificial reproductive technologies. 


C. The program recognizes that human sexuality is 
a function of the whole person and not just a 
function of its parts. It further recognizes the 
scripture verse that we are “created in the image 
and likeness of God” and that such a philosophi- 
cal principle ultimately dictates the approach to 
the human persons that will come under our care. 


D. The program will respect the inherent God-given 
dignity of each woman, man and child with 
whom it comes into contact, and it will equally 
respect the God-given integrity of marriage. 


E. The program will attempt to provide accurate 
and up-to-date information regarding the CrMS 
and NaProTECHNOLOGY. 


F. The program agrees that it is the right of each 
married couple to determine for themselves the 
number of children they wish to have, in consul- 
tation with each other, in generosity and in prayer. 


G. The program and its leaders and administrators 
shall accept responsibility for the exercise of their 
professional judgment. 


As of this publication, there are over 160 FertilityCare™ 
Centers throughout the United States and Canada. For 
information contact: 


FertilityCare™ Centers of America 
6901 Mercy Road, Suite 200 
Omaha, NE 68106 

(402) 390-9167 (tel) 

(402) 390-9851 (fax) 

www. fertilitycare.org 


With FertilityCare™ Centers International (FCCI), 
progress is being made on the development of several 
worldwide regional affiliates. These include 
FertilityCare™ Centers of Europe. FertilityCare™ 
Centers of Latin America and FertilityCare™ System 
of Austrailasia. Over the next several years, this net- 
work of FertilityCare™ Centers should be anticipated 
to grow and to expand rather significantly. 


A Final Note 

oe 
One of the strengths of the CrMS which is often not 
thought about as much as it should be is its professional 
and academic infrastructure. It is the only model of natu- 
ral birth regulation that now has a complete and thor- 
ough infrastructure in place. There is really no further 
research and development that needs to go into the ac- 
tual development of such an infrastructure. With the 
AAFCP, the Pope Paul VI Institute, FCCA, and FCCI., 
the basic infrastructure is in place. There will, of course, 
be further refinement, addition and expansion of this 
structure. However, the intense effort that was neces- 
sary in the actual development of these organizations is 
now complete. 
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What is necessary for the future is the growth and de- 
velopment of these programs. The real promotion of 
these programs! 
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Part Il: 


Laboratory Support for 
NaProTECHNOLOGY 


“One of the most significant defects in modern reproductive 
medicine is the inability of physicians to consistently evalu- 
ate the various hormones of the menstrual cycle...A whole 
variety of new therapeutic approaches can be identified with 
the targeted identification of abnormal ovarian function. This 
can be helpful in the treatment of a myriad of women’s 
health conditions.” 


Thomas Hilgers, M.D 
Chapter 19 
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Chas yoter 19 


Targeted Hormone Assessment 
of the Menstrual Cycle 


ne of the most significant defects in modern repro- 

ductive medicine is the inability of physicians to 
consistently evaluate the various hormones of the men- 
strual cycle. This difficulty arises from the absence of a 
clinically relevant marker for the timing of ovulation 
during the course of everyday clinical practice. With 
the advent of the CREIGHTON MODEL FertilityCare™ 
System (CrMS) and the research associated with it, this 
problem has been solved. The importance of the ability 
to target the hormone evaluation of the menstrual cycle 
cannot be understated. 


The most relevant clinical hormones, estradiol-17B (E,, 
estradiol) and progesterone, are produced in a cyclic 
fashion, The preovulatory production of estradiol in- 
creases as ovulation approaches and decreases as ovu- 
lation occurs. Following ovulation and with the devel- 
opment of the corpus luteum, progesterone becomes 
the dominant postovulatory hormone. But, estradiol is 
still of importance (Figure 19-1). During the postovula- 
tory phase, the progesterone and estradiol levels in- 
crease reaching their highest point about one week fol- 
lowing ovulation and then decreasing again in the week 
prior to menstruation. The natural irregularity of the 
menstrual cycle and the variation in the production of 
these hormones during the course of the cycle have 
limited the clinical accessibility to evaluating these very 
important hormones. 


‘ 


Q 


As an extremely inferior substitute to an assessment of 
these hormones, a day-21 or day-22 progesterone level 
is usually drawn (Figure 19-2). Such a practice presumes 
that all menstrual cycles are 28 days in duration. How- 
ever, the menstrual cycle is 28 days long in only 5 to 10 
percent of menstrual cycles! and this natural irregular- 
ity of the cycle makes the routine timing of a progester- 
one level on a particular day of the cycle, for the most 
part, worthless. Furthermore, as the progesterone and 
estradiol levels increase, reach their peak levels and then 
decrease, there are normal levels for each point along 
the way. At this point in time, the essential information 
from an evaluation of these profiles can be obtained 
only through a NaProTECHNOLOGY approach. 


A variety of new therapeutic approaches can be identi- 
fied with the targeted identification of abnormal ovarian 
function. This can be helpful in treating a myriad of 
women’s health conditions. Some of these would in- 
clude conditions such as dysfunctional uterine bleed- 
ing, recurrent ovarian cysts, premenstrual syndrome and 
premenstrual dysphoric disorder, recurrent miscarriage, 
infertility, and even the prevention of pre-term birth. 
With a proper understanding of an accurately targeted 
follicular and luteal function hormone profile, one can 
then institute rational therapeutic regimens, which, as 
this textbook will show in the chapters ahead, can have 
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a significant impact on women’s health. 


When a woman is charting the CrMS, she will identify 
the various biomarkers of her menstrual and fertility 
cycles, These include the menstrual flow, the pre-Peak 
dry days, the beginning of the mucus flow through the 
Peak Day and the post-Peak phase of the cycle. The 
entire length of the cycle is well documented and a va- 
riety of other biological markers of either health or ill- 
ness can be defined. By identifying a woman’s Peak 


Day, which is very closely associated with the timing of 


ovulation (ovulation occurs on Peak +/-2 days in 95.4% 
of cycles*), the cycle is effectively broken up into pre- 


and post-ovulatory phases, thus enabling the physician 
to properly target the cycle for endocrine evaluation. 


Targeting the Cycle 


To target the preovulatory estradiol profile, one looks 
at the previous cycles charted with the CrMS and iden- 
tifies the earliest occurrence of the Peak Day. The woman 
is then instructed to come to the laboratory or the 
physician’s office to have an estradiol level drawn start- 
ing on the fifth or sixth day prior to the anticipated Peak 
Day (P-5 or P-6). These levels are then continued every 


BEBO DOA o CenBEee acan 29 [20 [| | 3 | se) 


a 
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30.0 ng/dL 


20.0 ng/dt 


Figure 19-1: Anormal CrMS chart with daily levels of estradiol and progesterone. The hormone curve is within normal limits and 
it demonstrates the relationships to the mucus cycle, the Peak Day and the variations in estradiol and progesterone production 


during the course of the menstrual cycle 


Progesterone 
level 


Figure 19-2: In this woman, a progesterone level was drawn on day 22 of the cycle. The level was not helpful in assessing 
ovulatory function because it was drawn at the wrong time of the cycle. The physician thought that she was “anovulatory” 
because the progesterone level was still in the preovulatory phase of her cycle. However, because she was charting her 
cycles with the CrMS, it was easy to determine that the level was simply drawn during the preovulatory phase of the cycle. 
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Pre-Peak 


Menstruation Dry Days 


CREIGHTON MODEL FertilityCare™ System 
Targeted Periovulatory and Post-ovulatory Hormone Profiles 


Vulvar Mucus Cycle 
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Figure 19-3: This schematic drawing of the CrMS demonstrates how it is used to target the periovulatory and postovulatory 


hormone profiles. 


other day (QOD) through P+2 (Table 19-1). This, along 
with the targeted postovulatory profile is illustrated in 
Figure 19-3. 


When the results of the estradiol profile return, the phy- 
sician should look for a peak level of estradiol (Peak E,). 
For the profile to be adequately targeted, it is important 
that a Peak E, level be identified by the presence of a 
lower estradiol level prior to and another lower estradiol 
level after the Peak E,. In this way, one can be confident 
that the estradiol profile has been captured. It is neces- 
sary to have at least three values with the middle value 
being the Peak E, level in order to have a true periovu- 
latory estradiol profile. 


This can then be further evaluated by calculating either 


Table 19-1: Targeting the 
Preovulatory E, Profile 


¢ Look at previous cycles charted with CrMS and identify 
the earliest occurrence of the Peak Day 


e Begin E, levels on P-5 or P-6 and continue QOD until 
P+2 


the 3-value or the 4-value sum and mean of the estradiol 
profile. This is illustrated in Table 19-2. The 4-value sum is 
calculated by adding four values:the estradiol level four 
days prior to the peak estradiol level (Peak E,-4), the 
value two days prior to the peak estradiol level (Peak 
E,-2), the peak estradiol level (Peak E,), and the value 
two days after the peak estradiol level (Peak E, +2). The 
mean of those four values is easily calculated by divid- 
ing the sum by four. 


A 3-value sum is calculated by adding the Peak E, -2, 
Peak E, and the Peak E, +2 levels. The mean of the three 
values is calculated by dividing the sum by 3. 


In addition, the Peak E, level itselfcan be of some value 
in observing how strong the periovulatory E, profile is. 
This will be considered later when discussing normal 
values (Table 19-3). 


To target the postovulatory progesterone and estradiol 
levels, the woman identifies her Peak Day (P) charting 
the CrMS. Starting on P+3 (see Figure 19-3), the levels 
are drawn every other day for a total of five values (P+3, 
P+5, P+7, P+9 and P+11 —Table 19-4). 


To calculate the postovulatory sum for either the proges- 
terone or the estradiol profile during the luteal phase. 
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one adds each of the five values to develop the swm and 
by dividing the sum by five, one can calculate the mean 
(Table 19-5). 


Table 19-3: Calculating the 
Periovulatory E, Sums and Means 


An example of a post-Peak progesterone profile in a 
¢ The Peak E, must be identified by a lower level of E. 


woman with an infertility problem is demonstrated in before and after the Peak E, level 
Figure 19-4. In this particular example, the progesterone 

For 3 val 
levels were drawn on Peak +3, P+5, P+7, P+9 and P+11 ld ioc 


E.-2, Peak E,, E,+2 
of the third cycle charted. The first /evel of this profile 
e For 4 values; 
E,-4, E,-2, Peak E,, E.+2 


Table 19-2: Periovulatory E, Sums and Means- * Calculate the mean and the sum of the 3 or 4 values 
Rin Example and compare to the normogram 


E,-4 = 8.8 ng/dL 
E,-2 = 14.8 ng/dL 
PeakE, = 26.0 ng/dL Z 
ae : he wicte: Table 19-4: Targeting the Postovulatory 
> = ng R 
; P and E, Profile 
4 value sum and mean: Sum Mean 
88+148+260128 = 624 15.6 
e Identify the Peak Day (P) charted with the CrMS 
3 value sum and mean: 
14.8 +26.0+12.8 s. -§36 17.9 e Draw P+E, levels on: P+3, 5, 7, 9, 11 
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Figure 19-4: In this chart where six cycles are shown, the Peak Day varies from day 14 of the cycle through day 20 of the cycle. 
A targeted progesterone hormone profile was carried out in the third cycle (progesterone levels are in red). This targeted hormone 
profile shows that the luteal phase progesterone in this cycle was clearly suboptimal. 
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Table 19-5: Postovulatory Progesterone 
Sum and Mean-An Example 


P+3 = 9.4 ng/mL 
P+5 = 14.4 ng/mL 
Pt: = 15.7 ng/mL 
P+9 = 13.6 ng/mL 
P+11 = 8.1 ng/mL 
5 value sum and mean Sum Mean 
9.4+144+15.7+13.6+81= 61.2 12.2 


on P+3 was drawn on day 22 of that particular cycle. 
Over the course of the six cycles charted, one can see 
that the Peak Day has occurred from as early as day 14 
to as late as day 20. A routine day-22 progesterone level 
would have given inaccurate information with regard to 
the function of the luteal phase. However, with the 
progesterone profile drawn in the third cycle of this se- 
ries, the profile can be considered to be very suboptimal 
(see Chapter 24), This interpretation of the progester- 
one levels can be confidently made because the entire 
profile of luteal function has been obtained and it has 
been properly targeted. 


In a series of 193 cycles in which the periovulatory es- 
tradiol levels were targeted as described in this chapter, 
an identifiable Peak E, level was present in 138 of the 
cycles (71.5%). In another 24 of the cycles, the P+3 es- 
tradiol level was also drawn to assess the luteal phase 


and a Peak E, profile could be identified. Thus, in 162 of 


the 193 cycles (83.9%), this approach to targeting the 
estradiol profile was accurate. In another 25 of the cycles, 
even though the Peak E, level was not identified specifi- 
cally, the estradiol profile gave a reasonable assessment 
of estrogen production during the preovulatory phase 
of the cycle (13.0%). Thus, this system for targeting the 
preovulatory estradiol profile was accurate or gave a 
reasonable assessment in 96.9 percent of the 193 cycles 
of evaluation. In only 6 of the cycles (3.1%), the tar- 
geted estradiol profile was inaccurate (Table 19-6). 


In a similar study of luteal phase progesterone and es- 
tradiol profiles involving 620 cycles (Table 19-7), the 
luteal phase was accurately targeted in 609 cycles 
(98.2%). In only 11 cycles (1.8%), the targeting was in- 
accurate. 


This type of targeting of the cycle can be accomplished 


in most menstrual cycles. However, in women who have 
very long and irregular cycles (for example, someone 
with polycystic ovarian disease), targeting is not very 
helpful or effective. Thus, as a general rule of manage- 
ment, the cycles should be 38 days or less in order to 
accomplish this type of targeting. However, the hor- 
mone profile that one might obtain in a woman with 
polycystic ovarian disease and long and irregular cycles 
is different than in one obtained from women with more 
regular cycles (see Chapter 43). 


There is a tendency among medical practitioners to try 
to “shortcut” this type of an evaluation. However, such 
shortcuts will have an inherent increased rate of inac- 
curacy. Once the physician becomes familiar with as- 
sessing the full profile of either estradiol during the 
periovulatory phase of the cycle or progesterone and 
estradiol during the postovulatory phase of the cycle, 
some limited approaches could be helpful for screening 
the cycle. In infertility patients who are on treatment 
with hormonal stimulation of the cycle (ovulation in- 
duction) to manage their ovarian dysfunction, a P+7 
progesterone and estradiol level will adequately screen 


Table 19-6: Targeting the Periovulatory 
Evaluation of the 17B Estradiol (E,) Profile 


Creighton Model System (N=193) 


n % Cumulative 


Targeted the E, profile accurately 138 71.5 71.5 
with a Peak level of E, 


Targeted the E, profile accurately 24 12.4 83.9 
with the assistance of the P+3 
E, level (and a Peak level of E.) 


Gave a reasonable assessment of 25 13.0 
the E, profile—but no Peak level 


Targeted the E. profile inaccurately 6 [3.4] 


Table 19-7: Targeting the Evaluation of the 
Postovulatory Progesterone 


and 17B Estradiol (E,) Profile 
Creighton Model System (N=620) 


n % 
Targeted the postovulatory 609 98.2 
profile accurately 
Targeted the postovulatory 11 18 


profile inaccurately 


256 


The Medical and Surgical Practice of NaProTECHNOLOGY 


the luteal phase for the purposes of managing medica- 
tions. A 3-day sum and mean of the profiles can be use- 
ful in patients where a more limited profile might be ad- 
equate. In such cases, the levels should be drawn on 
P+5, P+7, and P+9. However, these will have a decreased 
ability to adequately assess the luteal phase and, when 
used, one needs to understand those limitations (Table 
19-8). 


Table 19-8: Screening the Post-Peak Phase for 
Assessing Luteal Function 


e Use a 3-day sum and mean (P+5, 7, 9) 
e Use a P+7 level only 


e The limitations must be understood 


This approach to targeting the cycle is within the scope 
of practice of the general obstetrician-gynecologist and 
the specifically-trained family physician, internist, or 
pediatrician. 


Some examples of how this can be used are illustrated in 
Figures 19-5 through 19-8. In these examples, the proges- 


terone levels during the post-Peak phase of the men- 
strual cycle are compared for women of normal fertility 
and who have infertility from all causes (Figure 19-5) 
and for women of normal fertility and women who have 
infertility related to endometriosis (Figures 19-6). Addi- 
tionally, this can be broken down further by comparing 
the early portion of the middle post-Peak phase for 
normal controls to those women who have endometrio- 
sis and to those women who have infertility related to 
pelvic adhesions or a normal pelvis (the difference be- 
tween the latter two progesterone levels was not statis- 
tically significant). The /ate portion of the mid-post- 
Peak phase can also be further assessed (Figures 19-7 
and 19-8). In each of these cases, the targeted hormone 
levels from women with various identified organic causes 
of infertility are significantly lower than those in a simi- 
lar group of women with normal fertility. By being able 
to target the cycle in this fashion, these types of com- 
parisons can be made and, often, they can be made in 
very large numbers of patients. 


As this textbook unfolds with the laboratory support 
for and the clinical approaches of NaProTECHNOLOGY, 
the application of targeted hormone assessment will be 
fundamental not only to understanding of the patho- 
physiologic endocrine circumstances of various 
women’s health issues better, but also to developing a 
rational treatment approach. 
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Progesterone Levels at Various Stages: 
of Post-Peak Phase: 
Normal Controls and All Infertility 


GB Normal controls (n=23) 
(7) All infertility (n=114) 
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Figure 19-5: This graph shows the targeted progesterone 
levels during the early, middle and late post-Peak phase 
comparing infertility patients with patients of normal fertility. 
Each of the infertility levels are significantly decreased from 
the normal. The p-value at the early and mid-post-Peak phase 
was <.001, and during the late post-Peak phase, <.05 
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Figure 19-7: These are the progesterone levels in the early 
mid-post-Peak phase of the cycle in normal controls, patients 
with endometriosis and patients with infertility from other causes 
(pelvic adhesions and a normal pelvis by laparoscopy). The 
progesterone level in patients with endometriosis was 
significantly decreased from the normal controls (p<.01) and 
the pelvic adhesion and normal pelvis group were significantly 
lower than the endometriosis group (p<.05). 


Progesterone Levels at Various Stages: 
of Post-Peak Phase: 
Normal Controls and Endometriosis 


GB Normal controls (n=23) 
(7) Endometriosis (n=79) 
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Figure 19-6: These are the targeted progesterone levels during 
the early, middle and late post-Peak phase comparing patients 
with endometriosis and infertility with patients of normal fertility. 
At each point, the progesterone levels in the endometriosis 
patients were significantly decreased. The p-levels during the 
early and mid-post-Peak phase were <.01 and in the late post- 
Peak phase, <.05. 
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Figure 19-8: These are the progesterone levels during the /ate 
mid-post-Peak phase of the cycle in normal controls, patients 
with endometriosis and patients with other causes of infertility 
(pelvic adhesions and normal pelvis by laparoscopy). The 
progesterone levels in patients with endometriosis were 
significantly decreased (p<.05) from the normal controls and 
those who had pelvic adhesions and had other causes of 
infertility had decreased progesterone levels from the 
endometriosis group (p<.025). 
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Cha yoter ZO 


Disorders of Human Ovulation: 
Sonographic Classification System 


he growth and development of the ovarian follicle 

has been documented by sequential ultrasound 
scanning throughout the course of the normal menstrual 
cycle.'* The actual rupture of the ovarian follicle has 
also been observed sonographically*’. In addition, some 
follicles may not contain a cumulus oophorus and may 
represent an ovulation disorder referred to as the empty 
follicle syndrome*”’. 


This chapter presents the work in sonographic observa- 
tion for the purpose of evaluating and anatomically clas- 
sifying a full range of human ovulation disorders. Such 
ovulation disorders occur in non-medicated, spontane- 
ous menstrual cycles in women with primary or sec- 
ondary infertility. This evaluation will establish a work- 
ing classification of a broad spectrum of human ovula- 
tion disorders that has application to the clinical and 
the research settings. 


In subsequent chapters, the validation of this classifica- 
tion system is detail through an observation of whether 
or not pregnancy occurred in women with ovulation 
disorders and through an assessment of the endocrine 
dysfunction that accompanies them. 


This study involved the prospective evaluation of 1,914 
consecutive menstrual and ovulation cycles and was 


conducted at the Pope Paul VI Institute Reproductive 
Ultrasound Center from September 1985 through May 
2001. A sonographic assessment of the ultrasound char- 
acteristics of ovulation was tabulated on a subgroup of 
460 consecutive spontaneous cycles in order to estab- 
lish a sonographic classification system for ovulation 
disorders. The pre- and post-ovulatory estradiol-178 (E,, 
estradiol) production and postovulatory progesterone 
production were assessed and statistically compared to 
a control group made up of cycles with normal ovula- 
tion by ultrasound parameters. During the study period, 
all cycles leading to pregnancy and all cycles that did 
not result in pregnancy were assessed to give clinical 
input to the classification system. 


Patients involved in this study were being seen for ei- 
ther primary or secondary infertility. They were all chart- 
ing their menstrual cycles using the CREIGHTON 
MODEL FertilityCare™ System (CrMS).'° Therefore. 
the patients were able to track their fertility and men- 
strual cycles by observing biological markers such as 
the vulvar discharge of cervical mucus to identify the 
Peak Day, which is closely associated with the time of 
ovulation''. Charting with the CrMS assisted in defin- 
ing the time during the cycle when the serial ultrasound 
evaluations and hormonal studies would be performed. 


259 


260 


The Medical and Surgical Practice of NaProTECHNOLOGY 


Transabdominal and transvaginal follicular ultrasound 
examinations were performed using a Diasonics SPEC- 
TRA (Milpitas, CA) Real-Time System with a 5.0 MHz 
abdominal probe and 7.5 MHz transvaginal probe or us- 
ing a Medison Voluson 530D digital ultrasound system. 
Both the full bladder and empty bladder techniques were 
utilized. 


The patients were evaluated on the fifth day of their 
menstrual cycle for a baseline ovarian ultrasound evalu- 
ation. In this way, cystic structures present from the pre- 
vious menstrual cycle could be identified and new fol- 
licular growth and development could be observed. Each 
patient returned to the center approximately five days 
prior to the predicted Peak Day.‘”''. With CrMS fertil- 
ity tracking, it is easy to determine the days that a pa- 
tient should be seen in order to observe the follicular 
recruitment stage. 


Generally, the patient returned on the tenth day of her 
cycle and was seen daily once a dominant follicle is 
identified (a dominant follicle is defined by an average 
measurement equal to or greater than 1.5 cm). Daily 
observation continued until at least 24 hours past folli- 
cular rupture. The mean follicular diameter (MFD) was 
measured in centimeters and was calculated using the 
following formula: 


L+W+H = MFD 
3 


Also, the patient was usually seen during the mid-luteal 
phase of her cycle for subsequent evaluation of the ova- 
ries. The changes in the endometrial lining were also 
sonographically noted as they progress from early pro- 
liferative to late proliferative, early secretory, and late 
secretory’ (Figures 20-1 and 20-2). Changes in the cer- 
vix involving cervical dilatation were also observed 
(Figures 20-3 through 20-5). 


The dominant follicle was followed daily until identifi- 
cation of a complete or partial rupture or an unruptured 
follicle. When the follicle ruptures completely, the 
dominant follicle either disappears or decreases dramati- 
cally in size. Then, the early corpus luteum can usually 
be identified. In a partial rupture of the follicle, the fol- 
licle collapses by no more than 7.5 mm. In unruptured 
follicles, the follicle fills in with internal echoes. This 
appearance is documented for two consecutive days. 
Also, an observable increase in the size of the unruptured 
follicle generally occurs and the endometrium changes 
from late proliferative to early secretory type. 


When the dominant follicle is identified, the sonographer 


Figure 20-1: Ultrasound examination of the changes in the 
endometrial lining through the course of the menstrual cycle. 
Early proliferative (upper left) to late proliferative (upper right) 
and early secretory (lower left) to late secretory (lower right) 
are shown (From: Pope Paul VI Institute, Division of 
Reproductive Ultrasound). 


Figure 20-2: Transition observed from proliferative to secretory 
endometrium during the six days leading up to follicular rupture 
(FR) and the day of follicular rupture (Total N=400): P= 
proliferative, LP=late proliferative, ES=early secretory and S= 
secretory (From: Pope Paul VI Institute research, 2004). 


OPEN CERVIX 


Figure 20-3: The dilatation of the cervix observed in sagittal 
view as follicular rupture approaches (From: Pope Paul VI 
Institute, Division of Reproductive Ultrasound). 
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CERVICAL CRYPTS 


Figure 20-4: A transverse view of the cervix as follicular rupture 
approaches. In this view, the dilatation of the cervix can be 
seen along with several cervical crypts extending out from the 
endocervical canal (From: Pope Paul VI Institute, Division of 
Reproductive Ultrasound) 


Figure 20-5: The relative incidence of a dilated (open) cervix 
and undilated (closed) cervix as follicular rupture (FR) 
approaches (complete ruptures only) (Total N=311) (From 
Pope Paul VI Institute research, 2004) 
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searches for internal echoes that may represent the cu- 
mulus oophorus. These echoes are found adjacent to 
the inner wall of the follicle (Figure 20-6). The cumu- 
lus is observed as a crescent-shaped, hyperechoic rim 
with an internal hypoechoic area. It is generally easy to 
identify and is characteristic in appearance. 


The cumulus oophorus must be visualized in both lon- 
gitudinal and transverse planes to verify its presence 
within the follicle. The highest magnification that does 
not degrade image resolution is used. The size of the 
cumulus oophorus is measured using electronic calipers 
placed on the inner lumen walls. The empty follicle is 
identified by the absence of the cumulus in both planes 
(Figures 20-7 and 20-8). This protocol for follicular 
evaluation is meticulous and examination generally takes 


15 to 30 minutes. 


Figure 20-6: The observation of a mature follicle (1.97 cm) 
and its cumulus oophorus (C.O.) in the sagittal plane in 2-D 
(left) and the same cumulus in 3-D (right). (Medison Voluson 
530D, 3D-S-VDW, 5-8 MHz, TVP Probe) (From: Pope Paul VI 
Institute, Division of Reproductive Ultrasound) 


Figure 20-7: A mature follicle on the left with a cumulus oophorus and an empty follicle on the right (From 
Pope Paul VI Institute, Division of Reproductive Ultrasound) 
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Figure 20-8: An empty follicle on the left (1.95 cm) and a mature follicle on the right in transverse plane (2.15 cm) 
The follicle on the right shows a small follicle impinging on the mature follicle at 7 o'clock to demonstrate its 
characteristics as distinct from a cumulus oophorus (From: Pope Paul VI Institute, Division of Reproductive 


Ultrasound) 


With this approach, we are now able to identify the fol- I. Anatomically abnormal ovulation by ultrasound. 


lowing defined ovulatory events: 


The following anatomic defects of ovulation can 


be identified and are catalogued: 


I. An anatomically normal ovulation by ultrasound. 
A follicle is sonographically observed to develop 
and reached maturity (defined as a MFD greater than 
or equal to 1.90 cm) and has the positive presence 
ofa cumulus oophorus (MF; +). This is followed by 
complete rupture of the follicle and the formation 


A. A mature follicle (with a MFD greater than or 
equal to 1.90 cm) in which the cumulus oophorus 
is either absent or retained (MF: -, Re): these 
follicles are observed to completely rupture over 
24 hours (Figure 20-8 and Figure 20-10). 


of a corpus luteum over a 24-hour period (Figure B. A /uteinized unruptured follicle (LUF: +, -): This 
20-9). is a follicle that grows and develops but never 


ruptures and becomes debris filled. Secretory 


18.5-4.8 PRIAL LT OVARY FOLLICLE 7 ' ; 
A NJ ‘ 
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Figure 20-9: The complete rupture of a mature follicle with a cumulus oophorus 
in the sagittal (upper left) and transverse plane (upper right) with MFD 1.97 cm 
and its corpus luteum (lower left and right) on consecutive days demonstrating 
an anatomically normal ovulation by ultrasound (From: Pope Paul VI Institute 
Division of Reproductive Ultrasound) 


changes are positively identified in the en- 


dometrial cavity. The cumulus may or may 
not be present (Figure 20-11 and 20-12). 


C. An immature follicle (with a MFD less 


D 


E. 


than 1.90 cm): This follicle may be ei- 
ther positive or negative for the cumu- 
lus oophorus or may have a retained 
cumulus (IFS: +, -, Re). These follicles 
are observed to completely rupture 
(Figure 20-13). 


Partial rupture of the follicle: This is a 
follicular rupture that is observed to be 
less than or equal to 7.5 mm. These fol- 
licles may be positive or negative fora 
cumulus oophorus or may have a re- 
tained cumulus (PRS: +, -, Re) (Figure 
20-14). 


Delayed rupture of the follicle (DRS: 

+, -, Re): The follicle is observed to 
rupture over a 48-hour period. Within 
the first 24 hours, the size of the MFD 
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Figure 20-10: A retained cumulus oophorus (C.O.) (far right) in a follicular rupture over three consecutive days (From: Pope Paul 
VI Institute, Division of Reproductive Ultrasound) 


POPE PAUL VI INST 
* 


Figure 20-11: A debris filled unruptured follicle where the Figure 20-12: A twin luteinized unruptured follicle where the 
endometrium has been positively identified to have changed endometrium has been positively identified to have changed 
to secretory (From: Pope Paul VI Institute, Division of secretory and both follicles have become debris filled (From 
Reproductive Ultrasound) Pope Paul VI Institute, Division of Reproductive Ultrasound) 


Oils 18. 3nn 


Figure 20-13: An example of an immature follicle with complete rupture. With serial (daily) ultrasonography the 
follicle has been observed to reach an MFD of 1.67 cm (left and middle, transverse and sagittal view) and is 
completely ruptured forming a corpus luteum measuring 7.9 mm (right) (Medison Voluson 530D, 3D-S-VDW, 5-8 
MHz, TVP probe) (From: Pope Paul VI Institute, Division of Reproductive Ultrasound) 
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is reduced to less than 7.5 mm. 


[rere Pawn ales 
5 i tesTsvvT 1e-ree-ee Fem Teereten V-tee OP 
A completion of the rupture pat- tery ota 
. . » ovate : oo ae xt 
tern is observed 24 hours follow- ‘Se ‘ Tass, 


S cvnve 
re 


ing this decrease in size (Figure 


20-15). . yaasvenee 


F. Afollicularism (AF): This follicle 
never reaches dominance. In a 
regular length menstrual cycle, 
this follicle never reaches an 
MFD of greater than 1.4 cm 
whereas a dominant follicle be- 
gins at 1.5 cm (Figure 20-16). 


During the course of the follicular ul- 
trasound assessment, these patients usu- 


ally undergo a targeted hormone evalu- 
ation for estradiol and progesterone. Figure 20-14: An example of a partial rupture. The upper follicle (transverse and 
z sagittal view) with an MFD of 2.00 cm is observed to only partially rupture (< 7.5 
ag : % mm) over 24 hours (bottom, transverse and sagittal views) to an MFD of 1.47 cm 
The next two chapters review the find- (From: Pope Paul VI Institute, Division of Reproductive Ultrasound) 

ings of these hormone studies and the 


Some of these patients became pregnant. 


observation of cycles in which preg- 
nancy did or did not occur. This review 
forms the endocrine and clinical foun- 
dation for the validation of this classifi- SF ee | a ren FAR 


cation system. 


A total of 1,914 follicular ultrasound 
series were initiated during this 16-year 
period. Of this total, 1.818 series were 
available for evaluation and 96 were 
never completed. Of those available, 
1,172 were spontaneous cycles and 646 


vere bam 
: : . fasrrtore 
were medicated cycles (Clomid, , 
Pergonal, Metrodin, GnRH, etc.). Sub- Uy ovany FouarecHll 
groups were carefully studied for the 
accurate ultrasonic definition of the 
various ovulation-related disorders and 


for their correlation to hormonal events. 


lhe first subgroup included a combined 


rort PA E 


460 consecutive cycles from and sepa- Tesrevuve 


rate patients. During the course of the 
menstrual cycles, no medications were 
being administered (spontaneous 
cycles). Patients in this study ranged in 
age from 22 to 42 years of age with a 
mean of 30.7 years. The distribution of 
all cycles categorized by ovulation 


events in this subgroup are shown in 

Table 20-1. Figure 20-15: This is an example of a delayed rupture pattern. The dominant 

follicle partially ruptured over 24 hours (MFD of 2.08 cm to 1.77 cm) and then 

: ; : completely ruptured forming a corpus luteum over 48 hours (MFD 0.88 cm) (top 

In this series, anatomically normal Ovu- tg bottom, transverse and sagittal views) (From: Pope Paul VI Institute, Division 
lation patterns by ultrasound (MF: +) — of Reproductive Ultrasound) 
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were observed in 200 cycles, (43.5%) (Table 20-2). Ana- 
tomically abnormal ovulation patterns were observed 
in the following frequencies: a mature follicle with a 
negative or retained cumulus oophorus (MF: -, Re), 23.5 
percent (n=108); luteinized unruptured follicle with a 
positive or negative cumulus oophorus (LUF; +, -), 13.9 
percent (n=64); immature follicle with a positive, nega- 
tive or retained cumulus (IFS: +, -, Re), 10.2 percent 


* 
LT OVARY 


Figure 20-16: An example of an afollicular cycle. These four observations show 


(n=47); partial rupture of the follicle with a positive, 


negative or retained cumulus (PRS: +, -, Re), 5.2 per- 
cent (n=24); delayed rupture pattern with a positive, 
negative or retained cumulus (DRS: +, -, Re), 3.0 per- 


cent (n=14); and afollicular cycles (AF), 0.7 percent 
(n=3). The overall incidence of anatomically abnormal 
ovulation patterns by ultrasound was 56.5 percent (n= 
260). 


The cumulus oophorus was present in 
59.8 percent (n=275) of the various 
cycles. A negative cumulus was ob- 
served in 36.3 percent (n=167) and a 
retained cumulus was observed in 3.9 
percent (n=18). The empty follicles (a 
negative cumulus oophorus) underwent 
several forms of follicular rupture. 
These included mature follicles, lutein- 
ized unruptured follicles, immature fol- 
licles, partial ruptures, delayed ruptures 
and in afollicular cycles. The empty fol- 
licle was observed more frequently in 
unruptured follicles, immature follicles, 
partially ruptured follicles and in 
afollicular cycles. The retained cumu- 
lus was more commonly observed in the 
partially ruptured follicles, delayed rup- 


a follicle reaching 1.37 cm in maximum size (right upper). A beginning corpus ture follicles, and immature follicles. 
luteum can be observed as a crescent shape inferior to the cystic structure (lower This working sonographic classification 


left) while the progesterone levels began to increase (2.3 ng/mL). Two days later 
(lower right), regression occured and the progesterone level clearly indicated 
that a corpus luteum had formed. (From: Pope Paul VI Institute, Division of 


Reproductive Ultrasound) 


for the disorders of human ovulation is 
outlined in Table 20-3. 
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Table 20-1: Distribution of Cycles Categorized by Ovulation Events 
Observed by Serial Ovarian Ultrasound Examination - Subfertility Patients (N=460) 


Disposition of Cumulus Oopherous 


Follicle Description’ + - Re?* Totals 


Mature follicle (MF) 


Luteinized unruptured follicle (LUF) 


Immature follicle syndrome (IFS) 


~“ 


Partial rupture syndrome (PRS) 29.2 10 417 7 29.2 24 100.1 
Afollicularism (AF) | nla } 3 100.0 nia 3 100.0 


Delayed rupture syndrome (DRS) 


TOTALS 


ae E a 


See text for description of the various patterns of follicular growth, development and rupture that were observed 
The cumulus could still be seen within the ovary after the follicle had ruptured 


1 
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Table 20-2: The Incidence of Disorders of Human Ovulation 
as Observed by Serial Ultrasound Examination of the Ovary! 
by Type of Defect (N=460) 


Entity’ 
Automatically normal ovulation by U/S 


Mature follicle + cumulus oophorus (MF; +)? 


Automatically abnormal ovulation by U/S 


Mature follicle, negative or retained cumulus 
oophorus (MF: —, Re) 


Luteinized unruptured follicle syndrome (LUF: +, —) 


Immature follicle syndrome (IFS: +, —, Re) 
Partial rupture syndrome (PRS: +, -, Re) 
Delayed rupture syndrome (DRS: +, —, Re) 
Afollicularism (AF) 


Subtotal 


1. See text for description of ultrasound technique 


Percent of Occurrences 
orma normals 
n % n % 


2. In the parenthesis, the presence (+), absence (—) or retention (Re) of the cumulus oophorus is indicated 


Eissa, et al'* and Ying, et al'* have both reported 
the presence of abnormal ovulation patterns in in- 
fertility patients when evaluated by ultrasound. In 
the series of Eissa, et al'*, the overall incidence was 
58 percent in a study of 136 cycles and, in the se- 
ries of Ying, et al,'* the incidence was 54 percent. 
This is similar to the 56.5 percent found in the 
Institute’s much larger series. To our knowledge, 
this is the first systematically presented objective 
classification of normal ovulation patterns and dis- 
orders of human ovulation in patients with repro- 
ductive abnormalities that is based on serial folli- 
cular ultrasound evaluation. This has been a longi- 
tudinal effort over many years and has culminated 
in a working classification for these disorders (see 
Table 20-3). This chapter details an anatomic evalu- 
ation of follicular growth, development and rup- 
ture patterns that is useful for diagnostic purposes. 


The luteinized unruptured follicle syndrome has, 
by itself, been recognized as an ovulatory defect 
for a number of years '*'’. Unruptured follicles are ob- 
viously associated with infertility: they do not release 
the ovum and are, as a result, anovulatory cycles (de- 
spite the fact that most of these occur in women with 
regular, normal-appearing cycles). 


We have also shown that immature follicles are abnor- 
mal. While this has been suggested by others'*'’, we 
have added observations which show that small follicles 
are associated with a high incidence of abnormal preg- 


Table 20-3: Working Classification System 
for the Disorders of Human Ovulation as 
Determined by Serial Ultrasound Assessment 


|. Mature follicle (> 1.90 cm) (— or Re C.O.) 
MF: —, Re 


ll. Luteinized unruptured follicle (+ or -C.0.) 
LUF: +, - 


iil. Immature follicle (< 1.90) (+,—or Re C.O.) 
IFS: +,-, Re 


IV. Partial rupture (< 0.75 cm rupture) (+, —, Re C.O.) 
PRS: +, -, Re 


V. Delayed rupture (+, —, or Re C.0.) 
DRS: +, -, Re 


Vi. Afollicularism 
AF 


nancies. The same association is also true for partial 
ruptures. In afollicular cycles, no pregnancies have been 
observed and delayed ruptures are associated with en- 
docrine abnormalities. 


Sonographic visualization of the cumulus oophorus was 
first reported in 1979 '*. Coulam and associates*’ de- 
scribed the empty follicle syndrome after observing that 
some follicular aspirates contained no ova. Subse- 
quently, the endocrine profile of the follicular fluid in a 


patient who exhibited the empty follicle syndrome was 
investigated*'. In these studies, the patients were under- 
going ovulation induction in artificial reproduction clin- 
ics. Thus, the ovulation cycles were being stimulated 
hormonally and are not directly parallel to the sponta- 
neous cycles that are the subject of this classification. 


We have previously described the sonographic appear- 
ance of the empty follicle syndrome in patients evalu- 
ated by both transabdominal and transvaginal ultrasound 
** Some authors have questioned the ability to define 
the cumulus oophorus™ suggesting that the structure rep- 
resents artifactual echoes, either side-lobe or slice-thick- 
ness artifact projecting into the anechoic follicle or ad- 
jacent small follicles which are misinterpreted as 
intrafollicular (Figure 20-8) because of slice-thickness 
artifact. After many years of assessing ovarian follicles, 
we are now convinced that the cumulus oophorus can 
be assessed and identified. The retention of the cumu- 
lus oophorus has been previously identified*** and is 
consistent with what is reported here. 


What is most impressive by this overall evaluation is 
the high percentage of abnormal ovulatory events in 
menstrual cycles of patients with reproductive abnor- 
malities. These disorders of ovulation cannot be deter- 
mined by a midluteal phase progesterone level, a uri- 
nary test kit assessment for LH hormone, a basal body 
temperature curve, or an endometrial biopsy. Even diag- 
nostic laparoscopy does not allow for the serial evalua- 
tion of the ovary which is essential to understanding the 
anatomy of the ovulation process and the diagnosis of its 
disorders. 
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Thus, serial ovarian follicular ultrasound has a distinct 
role to play in the diagnosis of the underlying disorders 
of human ovulation, which lead to either primary or sec- 
ondary infertility. This serial follicular ultrasound study 
aids in assessing underlying problems of human ovula- 
tion and the adequacy of certain therapeutic programs 
for patients. Our hope ts that this classification system 
will be of assistance so that such studies can be con- 
ducted. 


The data in these reports challenge us to approach dif- 
ferently the evaluation of ovulation in a patient with an 
infertility problem or other reproductive anomaly. 
Clearly we have, as a profession, been mostly interested 
in the question of “ovulation detection,” in other words, 
answering the question “Is this woman ovulating?” To 
that extent, we have used such techniques as the time- 
onored basal body temperature curve, endometrial bi- 
opsies, a single serum progesterone level or a urinary 
LH kit observation. 


The data in this study suggest that what we need to be 
looking for are the various disorders of ovulation and 
not simply “ovulation detection.” These various disor- 
ders are associated with both relative and absolute lev- 
els of infertility and a variety of abnormal pregnancy 
outcomes (spontaneous abortion, prematurity and ec- 
topic pregnancy). Objectively-identified diagnoses must 
precede treatment programs. More work is needed in 
order to understand how to best correct the underlying 
anatomic defects of ovulation and their associated en- 
docrinopathy. This effort will hopefully help in deter- 
mining effective treatments that will resolve the infer- 
tility and prevent the abnormal pregnancies. 
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Chas yoter ee | 


Disorders of Human Ovulation: 
Endocrine Validation of the 
Sonographic Classification System 


he previous chapter’ described an anatomic classi- 

fication system, based on sonographic findings, for 
the diagnosis of various disorders of human ovulation. 
The second of this series of three chapters questions 
whether or not functional or endocrine abnormalities 
are associated with the various sonographically estab- 
lished anatomic disorders of ovulation. A number of re- 
ports have suggested that a correlation exists between 
the normal and abnormal process of human ovulation 
and certain endocrine parameters*'*. The purpose of this 
chapter is to present data correlating the circulating pre- 
and post-ovulatory ovarian steroids to the various ana- 
tomic disorders of human ovulation that have been di- 
agnosed by serial follicular ultrasound. 


Patients enrolled in this study underwent serial follicu- 
lar ultrasound assessment as described in the previous 
chapter.' During the same cycle as their follicular ultra- 
sound assessment, they tracked their fertility by chart- 
ing their vulvar mucus discharge patterns with the 
CREIGHTON MODEL FertilityCare™ System (CrMS).'° 
In coordination with their follicular ultrasound assess- 
ment and fertility tracking, the patients also underwent 
a targeted serum evaluation for estradiol-17B (E,, es- 
tradiol) and progesterone (P). 


The CrMS, which specifically observes the external 
presence or absence of a vulvar mucus discharge would 
illustrate the progression of the events of the cycle as 
follows: after menstruation, there is a period of time 
(usually several days) in which there is no discharge of 
mucus (dry days); at the conclusion of these days, a 
mucus discharge that is characteristically sticky or tacky 
in consistency begins and progresses to become clear, 
stretchy or lubricative; the last day on which the mucus 
is clear, stretchy and/or lubricative is considered the 
Peak Day: following the Peak Day there is a dramatic 
change back to a mucus pattern that is either sticky or 
tacky again or dry; this begins the post-Peak phase of 
the cycle. The correlation of the Peak Day to the timing 
of ovulation has been extensively studied. Ovulation 
occurs on the Peak Day + 2 days in 95.4 percent of 
cycles.'* Thus, the observation of the Peak Day is a good 
clinical indicator for the timing of ovulation and the 
beginning of the post-Peak phase—or luteal phase—of 
the menstrual cycle. The presence of the mucus cycle 
leading up to the Peak Day is a function of the preovu- 
latory effect of estradiol on the endocervix as ovulation 
approaches (see Chapter 15). 


The patients underwent a systematic evaluation of se- 
rum estradiol and progesterone while they were under- 
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going serial follicular ultrasound assessment for the pres- 
ence or absence of an anatomically identifiable ovula- 
tion disorder and while they were tracking their fertility 


with the CrMS. Blood was drawn generally on day 5 of 


the cycle. Approximately six days prior to the Peak Day, 
the estradiol level was measured every other day through 
Peak + 2. In this way, a peak level of estradiol could be 
identified and three or four values in the estradiol pro- 
file could be obtained (the peak level of estradiol is al- 


ways the level just prior to its fall before the time of 


ovulation). During the post-Peak phase of the cycle se- 
rum progesterone and estradiol were measured 3, 5, 7, 9, 
and 11 days after the Peak Day (P+3, P+5, P+7, P+9, and 
P+11). These data were then collated and evaluated for 
the previously described ovulation disorders': MF: -; LUF: 
+, -: IFS: +,-, Re; PRS: +, -, Re; AF; and DRS: +, -, Re. 


Immunoassay Method 

— 
Analyses for estradiol and progesterone were performed 
in serum from blood that was collected in red top 
vacutainer tubes. All analyses were performed in dupli- 
cate. For estradiol analyses, the Diagnostic Product 
(DPC) double antibody radioimmunoassay (RIA) kit 
(Diagnostic Products Corporation, Los Angeles, CA 
90045) was used. The procedure is a sequential RIA 
procedure in which the patient’s sample is preincubated 
with anti-estradiol antiserum.'* I-labeled estradiol is 
added and competes with estradiol in the patient sample 
for antibody sites. After incubating fora fixed time, the 
bound fraction separates from the free fraction, and the 
antibody-bound fraction is precipitated and counted. The 
sensitivity of this method is 0.14 ng/dl. Within-run pre- 
cision is 3.6 percent while between-run precision aver- 
aged 10 percent. 


Estradiol-176 (E,) 
Serum E, level (ng/dL) 


PEAK E, 
4 


For progesterone serum analyses, we used the DPC 
Coat-A-Count solid phase 125 | radioimmunoassay 
(RIA) kit. The Coat-A-Count progesterone procedure 
is a solid phase RIA procedure wherein labeled 125 I- 
progesterone competes with progesterone in the patient’s 
sample for antibody sites over a fixed time. The anti- 
body sites in the patient’s sample are immobilized to 
the wall of a polypropylene tube. The supernatant is 
then decanted and this terminates the competition be- 
tween the 125 I-labeled antigen (progesterone) and the 
patient progesterone. The tube (bound fraction) is then 
counted. The sensitivity of this RIA method is 0.05 ng/ 
mL. Within-run precision averaged 7 percent and the 
between-run precision is 8 percent. 


A control group was selected by identifying those cycles 
in which a mature follicle was observed by ultrasound 
(> 1.90 cm mean follicular diameter). The follicle was 
positive for the cumulus oophorus and it underwent 
complete rupture (an anatomically normal ovulation by 
ultrasound). The estradiol and the progesterone levels 
for these cycles (N=57) were measured in the same way 
and used as hormonal controls. 


For each of the groups, a 3-value sum of the periovu- 
latory estradiol profile was calculated by adding the Peak 
E, -2 days, the Peak E, and the Peak E, +2 days levels 
(Figure 21-1). The 4-value sum was obtained by add- 
ing the Peak E, -4 day estradiol level to the 3-value 
sum. Respective 3- and 4-value means were calculated 
by dividing the 3-value sum by 3 and the 4-value sum 
by 4. The sum and mean of the post-Peak progesterone 
profile was obtained by adding the P+3, P+5, P+7, P+9 
and P+11 levels and the mean was calculated by divid- 
ing the sum by 5. 


Periovulatory E, Profile with 
Various Ovulation Disorders 


PEAK E, PEAK E, PEAK E, 
2 +2 


Days + Peak E, Value 


Figure 21-1: Periovulatory estradiol levels in patients with various anatomically 
identified (through serial follicular ultrasound assessment) ovulation disorders. 
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Periovulatory E, Sums 
Patients with Various 
Ovulation Disorders 
(3 Values) 


Peri-ovulatory E, Sums (ng/dl) 
(3 values) 


Normals IFS = i 
p value 0695 0112) [0066] 


Peri-ovulatory E, Sum (3 values) 


Figure 21-2: The periovulatory E, sums (mean of the sums) 
for patient with various anatomically identified ovulation 
disorders (using three E, values). 


Periovulatory E, Sums 
Patients with Various 
Ovulation Disorders 
(4 Values) 


A422 


Peri-ovulatory E, Sums (ng/dt) 
(4 values) 
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Figure 21-3: The periovulatory E, sums (mean of the sums) 
for patients with various anatomically identified ovulation 
disorders (using four E, values). 


ORS 1FS 
p value NS 0583 NS 


Peri-ovulatory E, Sum (4 values) 


Periovulatory E, Means 
Patients with Various Ovulation Disorders 
(3 Values) 


14,7 


15.8 


15.3 


Peri-ovulatory E, Mean (ng/dL) 


Normal DRS IFS MF: UF rhs AF 
pveke NS 0888 


Peri-ovulatory E, Mean (3 Values) 


Figure 21-4: The periovulatory E, means (mean of the means) 
in patients with various anatomically identified ovulation 
disorders (using three E, values). 


Statistical comparisons were made between the control 
group and the groups for each ovulation disorder. All 
statistical comparisons used Student /-test with the as- 
sistance of the NCSS 2000 biostatistical computer pack- 
age.'* First, a point-by-point comparison was made be- 
tween the groups.for each of the points on the hormone 
curve. Then, the mean of the sums and the mean of the 
means of the 3- and 4-value periovulatory estradiol pro- 
files were also compared for each group. Similarly, the 
mean of the sums and the mean of the means of the 5- 
value post-Peak progesterone profiles were also com- 
pared for each of the individual ovulation disorders to 
the control group. 


The periovulatory estradiol profile for the control group 
and the various ovulation disorders is shown in Figure 
21-1. For all of the test groups except the delayed rup- 
ture group (n=8), the estradiol profile was at one or more 
of the points significantly lower than in the control group 
(Student ¢-test). The mature follicle with a negative cu- 
mulus (MF: -) (n=21) had a decreased Peak E, level 
(8=21.5 ng /dL; p=.0063). In the luteinized unruptured 
follicle group (LUF: +, -) (n=15), the Peak E, -4.(8=7.3 
ng/dL: p=.0430) and the Peak E, levels (8=21.3 ng/dL: 
p=.0123) were significantly decreased. For the imma- 
ture follicle group (IFS: +, -, Re) (n = 22), three peri- 
ovulatory estradiol levels were significantly decreased. 
These included the following values: Peak E,-4 (8=7.1 
ng/dL, p=.0054), Peak E,-2 (8=12.3 ng/dL, p=.0057), 
and Peak E, (8=22.9 ng/dL, p=.0370). In the partial rup- 
ture group (n=8), three points on the curve were also 
significantly decreased. These included the following 
values: Peak E, -4 (8=6.6 ng/dL, p=.0389), Peak E, -2 
(8=8.9 ng/dL, p=.001), and the Peak E, level (8=16.6 
ng/dL, p=.0002). Finally, in the afollicular group (AF) 
(n=4), periovulatory estradiol was also suppressed. All 
of the levels on the periovulatory estradiol curve were 
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Figure 21-5: The periovulatory E, means (the mean of the 


means) in patients with various anatomically identified ovulation 
disorders (using four E, values). 
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significantly decreased in this group. These included 
the following values: Peak E,-4 (8=3.8 ng/dL, p=.0047), 
Peak E,-2 (8=9.0 ng/dL, p=.0012), Peak E, (8=15.1 ng/ 
dL, p=.0013), and Peak E, +2 (8=5.2 ng/dL, p=.0174). 
These data are graphically displayed for the control 
group and each of the ovulation disorders in Figure 21-1. 


The periovulatory estradiol sums (3 and 4 values) and 
means (3 and 4 values) for the various ovulation disor- 
ders compared to the same levels for the control group 
are shown respectively in Figures 21-2 through 21-5. 
The sums and means for the control group (based on 
the assessment of either 3 or 4 values) are shown with 
the sums and means for each of the ovulation disorders 
along with their respective p-values. For the sums of 3 
values and 4 values, each of the disorders had lower 
sums than the control group. However, only the 3-value 
sums for MF: -, LUF, PRS and AF were statistically 


20 


significant. The sums of 4 values were also lower for 
each of the six categories of ovulation disorders, but 
only the LUF, PRS and AF groups reached statistical 
significance. 


When the estradiol means for 3 and 4 values were com- 
pared, a similar pattern was observed. In both compari- 
sons, the estradiol means for each of the ovulation dis- 
orders was decreased from the control group. However, 
when comparing the 3-value means, only the MF: -, 
LUF, PRS and AF groups were lower with statistical 
significance. 


The post-Peak progesterone profiles for the normal con- 
trols and the various ovulation disorders is shown in 
Figure 21-6. For all of the groups, the progesterone pro- 
file was lower than the control group and at a number 
of points, this had high statistical significance. For the 
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Figure 21-6: The post-Peak progesterone profiles in patients with various 
anatomically identified ovulation disorders. 
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sums) in patients with various anatomically identified ovulation 
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Figure 21-8: The post-Peak progesterone means (mean of 
the means) in patients with various anatomically identified 
ovulation disorders (using five post-Peak p-values). 
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MF: - group (n=71), the significantly lower points were 
at P+7 (8=12.9 ng/mL, p=.0048), P+9 (8=9.7 ng/mL, 
p=<.0001) and P+11 (8=5.0 ng/mL, p=.0001). For the 
LUF group (n=54), all of the points were significantly 
decreased. These were the following: P+3 (8=6.6 ng/ 
mL, p=.0003), P+5 (8=8.7 ng/mL, p=.0001), P+7 (8= 
9.3 ng/mL, p=<.0001), P+9 (8=6.9 ng/mL, p=<.0001), 
and P+11 (8=4.9 ng/mL, p=.0002). For the immature 
follicle group (n=36), all progesterone levels were de- 
creased significantly. These were the following: P+3 (8= 
7.1 ng/mL, p=.0031), P+5 (8=10.6 ng/mL, p=<.0001). 
P+7 (8=10.8 ng/mL, p=<.0001), P+9 (8=10.2 ng/mL, 
p=.0009) and P+11 (8=5.6 ng/mL, p=.0122). The par- 
tial rupture group (n=22) was similarly decreased with 
the following values being statistically significant: P+5 
(8=11.4 ng/mL, p=.0108), P+7 (8=10.7 ng/mL, 
p=.0005), P+9 (8=8.9 ng/mL, p=.0004) and P+11 (8= 
5.8 ng/mL, p=.0234). The afollicularism group (n=10) 
had decreased progesterone levels including: P+5 (8= 
9.0 ng/mL, p=.0008), P+7 (8=8.3 ng/mL, p=.0002), P+9 
(8=6.1 ng/mL, p=<.0001), and P+11 (8=3.8 ng/mL, 
p=.0039). And finally, the delayed rupture group (n=12) 
had the following decreased P values that were statisti- 
cally significant: P+7 (12.5 ng/mL, p=.003), and P+11 
(4.4 ng/mL, p=.0069). 


The post-Peak sums and means of 5 progesterone val- 
ues for the various ovulation disorders compared to the 
same levels for the control group are shown in Figure 
21-7 and 21-8. The sum and mean for the control group 
are shown with the same for each of the ovulation dis- 
orders along with their respective p-values. In the case 
of the post-Peak progesterone sums and means, the lev- 
els for each of the ovulation disorders was significantly 
decreased from the control group. 


The post-Peak estradiol sums and means were similarly 
evaluated. The control mean estradiol levels (n=54) 
were: P+3 = 8.8 ng/dL, P+5 = 10.8 ng/dL, P+7 = 12.0 
ng/dL, P+9 = 12.0 ng/dL, and P+11 = 9.8 ng/dL. There 
were only a few of the study group levels that were ob- 
served to be significantly different. These included: 
MF: -, P+3 = 10.0 ng/dL (p<.05), P+9 = 10.5 ng/dL 
(p<.05), P+11 = 7.7 ng/dL (p=<.025); LUF (+, -): P+3 
= 12.8 ng/dL (p=<.05) and P+9 = 11.8 ng/dL (p=<.05); 
PRS: P+3 = 10.8 ng/dL (p<.05); and AF: P+7 = 9.1 ng/ 
dL (p=<.05) and P+9 = 8.2 ng/dL (p=<.025). 


The only post-Peak estradiol profile sum that was sig- 
nificantly decreased was observed in the AF group, 
8=42.8 ng/dL (with the control sum = 53.2 ng/dL, 
p=<.025). No post-Peak estradiol means were signifi- 
cantly different than the controls. 
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The growth and development of the developing follicle 
has been shown to be associated with increasing levels 
of estradiol.*”'® Conditions such as the luteinized 
unruptured follicle syndrome have also been shown to 
be associated with abnormally functioning corpora lutea 
as assessed by measuring luteal phase production of 
progesterone.'*'* In such cases, the production of proges- 
terone has been shown to be decreased. To our knowl- 
edge, this is the first study that has evaluated the pro- 
duction of ovarian steroids and correlated it with an ob- 
jective classification of specific anatomic defects in hu- 
man ovulation as observed by serial follicular ultrasound. 


In fact, the current study correlates the function of the 
developing follicle and its subsequent corpus luteum 
with the previously described anatomic disorders of 
ovulation. The study used an anatomically normal fol- 
licular growth, maturation and rupture (mature follicles 
with a cumulus oophorus and complete rupture) as a 
baseline to which these endocrine comparisons were 
made. The analysis clearly shows that each of the ana- 
tomic defects is associated with varying degrees of en- 
docrine dysfunction. The most dysfunctional periovu- 
latory estradiol profiles are observed in those patients 
who have exhibited a partial rupture or an afollicular 
cycle. Less prominent and yet still highly significant 
estradiol suppression was observed with (ordered from 
maximum to minimum degree) the immature follicle, 
the luteinized unruptured follicle and the mature fol- 
licle with a negative cumulus oophorus (the empty fol- 
licle). The only one of the six disorders that did not 
show a significant periovulatory estradiol dysfunction 
was the delayed rupture pattern. 


This was further evaluated using the sums and the means 
of the periovulatory estradiol profile. This gives an es- 
timate of the volume of estradiol produced during this 
period of assessment as opposed to a point in time as- 
sessment."* The follicular dysfunction was observed and 
found to be the most prominent in the MF: -, LUF, PRS 
and AF patterns. With the immature follicle, the sums 
and means were consistently decreased and did approach 
statistical significance suggesting that if the sample size 
was larger, it eventually may be observed as statisti- 
cally significant. Again, the DRS pattern did not show 
any significant difference when evaluating the sums and 
means just as it did not when evaluating the point-by- 
point profiles. 


The subsequent function of the corpus luteum (as evalu- 
ated with serum progesterone levels) was even more 
dramatically decreased than the periovulatory estradiol 
assessments. In fact, in each of the six anatomically iden- 
tified ovulation disorders, some degree of disturbance 
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was identified in the function of the corpus luteum. The 
worst of these (i.e., the most suppressed luteal function 
as assessed by timed progesterone assessment) were the 
LUF, IFS, PRS and AF patterns. But, in this case, the 
MF: - and DRS patterns also showed a statistically sig- 
nificant decrease in luteal phase progesterone produc- 
tion. The sums and means of the progesterone profiles 
confirmed these findings. Somewhat surprisingly, the luteal 
phase estradiol levels revealed only minimal degrees of 
dysfunction when compared to that found with periovu- 
latory estradiol or luteal phase progesterone production. 


The findings in this study reveal that there is a defined 


functional disturbance in all of the six anatomic disor- 


ders of ovulation detected and classified through ul- 
trasound assessment. This disturbance appears to be a 
follicular dysfunction followed by a luteal dysfunction. 
While it has been thought that abnormal folliculogenesis 
is followed by abnormal luteogenesis,”’ these findings 
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Chas yoter 22 


Disorders of Human Ovulation: 
Clinical Validation of the 
Sonographic Classification System 


| Be ee the course of a serial ovarian ultrasound ex- 
amination to determine the ovulatory status of an 
individual woman, the cycles may result in a pregnancy. 
There are also many times in which pregnancy does not 
occur. By recording those events and following through 
the pregnancies, one can relate both normal and abnor- 


mal reproductive outcomes to its origins at the time of 


ovulation or conception. From these observations, it is 
also possible to determine and substantiate the exist- 
ence of ovulation-related disorders. This chapter reviews 
the 16-year history of experience with follicular ultra- 
sound and the cycles in which pregnancies did or did 
not occur, and it specifically relates this review to the 
previously described classification. 


Patients who underwent ovarian follicular ultrasound 


evaluation at the Pope Paul VI Institute for the Study of 


Human Reproduction from November 1985 through 
May 2001 were entered into this study. During the course 
of these examinations, which have been previously de- 
scribed,'*’ a group of patients achieved pregnancy dur- 
ing the cycle of the ultrasound series. The data on the 
establishment of the pregnancy and its outcome gener- 
ated were descriptively related to the previously estab- 
lished classification of ovulatory disorders. All preg- 
nancies were identified because all individuals were 
patients of the Pope Paul VI Institute and were followed 


for the occurrence of such events. 


The pregnancies occurred in spontaneous ovulation 
cycles (unmedicated) and in stimulated cycles (medi- 
cated). A comparison of these two groups was made. In 
addition, the occurrence of pregnancies and their out- 
comes could be related to the classification of the ovu- 
lation pattern. 


The evaluation of pregnancies and their outcomes was 
then subjected to statistical analysis. This included Stu- 
dent /-test, chi-square, and Fisher exact test. Data analy- 
sis was performed with the assistance of the NCSS 2000 
Statistical System* and GraphPad Prism.* 


A total of 1,818 diagnostic follicular ultrasound series 
were used in this study. No pregnancy was observed 
1,748 cycles (96.1%). Pregnancy did occur in 70 cycles 
(3.8%). Of these 70 pregnancies, 35 occurred in cycles 
in which ovulation-induction protocols were being used 
and 35 pregnancies occurred in spontaneous cycles. No 
pregnancies were observed in patients with luteinized 
unruptured follicles or afollicular cycles (Table 22-1). 


Between the two groups of pregnancy cycles, sponta- 
neous versus medicated, there was no significant dif- 
ference in the patients’ age, the gravidity, the parity, the 
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number of previous spontaneous abortions, the day of 
the cycle on which the follicular rupture occurred, and 
the size of the cumulus oophorus. There was, however, 
a statistically significant increase in the size of the ova- 
rian follicle in those cycles which had been medicated 
(had received ovulation-induction medications). The 
mean follicular diameter in spontaneous cycles was 2.11 
+ 0.25 cm (n=35) and in the medicated cycles it was 
2.26 + 0.33 cm (n=35) (p=.0189; paired f-test). 


The distribution of all pregnancies observed in the 1,818 
cycles of observation is described in Table 22-2 by their 
relationship to the previously described classification 
system. In 56 of the 70 pregnancies (80.0%), the fol- 
licle was mature (>1.90 cm MFD) and, in 11 of the preg- 
nancies (15.7%) the follicle was immature (<1.90 cm). 
There were 3 pregnancies that occurred in cycles where 
the follicle only partially ruptured (and 2 of these oc- 
curred in follicles that were also <1.90 cm). One preg- 
nancy was observed in a delayed rupture cycle. 


A tendency toward smaller follicles was observed in 
the spontaneous pregnancy cycles (8 of 35, 22.8 per- 
cent were less than 1.90 cm) as opposed to those cycles 
in which ovulation-induction medications were used (5 
of 35, 14.3%). Larger follicles (>2.50 cm) were ob- 
served more commonly in the medicated cycles (5 of 
35, 14.3%) and were not observed at all in the sponta- 
neous cycles (0 of 35). This finding was statistically 
significant using chi-square analysis with chi=5.538 and 
p=.0186 and using Fisher exact test with p=.0359. 


The pregnancy outcome by size of the follicle just prior 
to rupture for 69 of the pregnancies (in one cycle the 
outcome was unknown) is shown in Table 22-3. Of spe- 
cial interest, 8 out of the 13 pregnancies that occurred 
with a follicle less than 1.90 cm (61.5%) had an abnor- 
mal outcome, such as spontaneous abortion (n=3), pre- 
mature birth (n=3) and ectopic pregnancy (n=2). The 
incidence of abnormal pregnancy outcomes with a fol- 
licle measuring greater than 1.9 cms, on the other hand, 
was only 19.6 percent (p=.003, chi-square analysis and 
p=.0047 by Fisher exact test), 


Abnormal pregnancy outcomes were also found to be 
significantly higher in those cycles in which the follicle 
only partially ruptured. In the complete rupture cycles 
(independent of the size of the follicle), abnormal preg- 
nancy outcomes occurred in 16 of 65 cycles (24.6%). 
In the partial rupture cycles 3 out of 3 (100.0%) were 
abnormal (chi-square =8.094 with p=.0044; Fisher ex- 
act test, p=.0193), 


The mean follicular diameter just prior to follicular rup- 


Table 22-1: Pregnancies during Cycle 
of Ultrasound Assessment of Ovulation 


(N=1,818') 
Pregnanies in spontaneous cycles 35 
Pregnancies in medicated cycles 35 
Pregnancies in luteinized unruptured follicle cycles 0 
Pregnancies in affollicular cycles 0 
No pregnancy 1,748 
Total 1,818 


1. The total number of follicular ultrasound studies completed from 
1985-2001 


ture in those patients who achieved a pregnancy that 
ended in ectopic pregnancy was 1.80 + .03 cm. When 
compared to those pregnancies that went to full term, 
the mean follicular size was 2.21 + 0.27 cm, the differ- 
ence was statistically significant (p=.0182; t-test) (spon- 
taneous and medicated cycles combined). In addition, 
the mean follicular size for those pregnancies that ended 
in preterm birth was 1.94 + 0.28 cm as opposed to 2.21 
+ 0.27 cm for full-term pregnancies (the difference is 
statistically significant: with p=.0268, /-test). 


Pregnancy was observed to occur in some cycles where 
a cumulus oophorus was not identified (n=9) (Table 22- 
2). The incidence of pregnancies occurring in cycles 
where a cumulus could not be observed was higher in 
spontaneous cycles (n=6 of 35, 17.1%) than it was in 
the medicated cycles (n=3 of 35, 8.6%) but this was not 
statistically significant. The overall pregnancy rate in 
those cycles with a negative cumulus oophorus is shown 
in Table 22-4. This rate was 2.6 percent in those cycles 
where the cumulus oophorus could not be identified and 
5.9 percent in those who had a positive cumulus 
oophorus. The difference is statistically significant with 
chi-square =5.824 (p=.0158) and Fisher exact test 
(p=.0137). 


This study is the first longitudinal one of which we are 
aware that has followed the fertility outcomes and the 
pregnancy outcomes along with a follicular ultrasound 
study. The results document and validate the sterile sta- 
tus of the luteinized unruptured follicle syndrome and 
the afollicular cycle confirming that they are disorders 
of human ovulation associated with the inability to be- 
come pregnant. There were no pregnancies observed in 
any cycle with either of these two defects (Table 22-1). 
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The number of patients that were followed with the 
luteinized unruptured follicle was substantial and the 
data presented could be considered definitive. The data 
for afollicularism, while still quite small, are consistent 
with the theoretical likelihood of pregnancy occurring 
in such a cycle being very small or zero. 


The data also document that a small mean follicular di- 
ameter (MFD) (less than 1.90 cm) is associated with a 
higher risk of abnormal pregnancy outcome (61.5%) 
(Table 22-3). Thus, an immature follicle (one that is 
<1.90 cm) merits the designation of an ovulation disor- 
der. Others have observed that a small follicle is associ- 
ated with a lower pregnancy rate’ and is associated with 
signficantly decreased embryo quality.’ This is a condi- 
tion which can be identified pre-conceptionally and then, 
with further study, should also lend itself to appropriate 
treatment. The treatment goal would be to mature the 
follicle and develop it so that the ovum is better pre- 
pared at the time of conception. 


The same treatment goal can be applied to those pa- 
tients who suffer from a partial rupture of the follicle (a 
rupture of less than 7.5 mm over a 24-hour period). In 
these cases, a high incidence of abnormal pregnancy 
outcomes was observed (while the numbers in this study 
are small, the data are statistically significant and thus 
merit the designation of a human ovulation disorder). 
In the three pregnancies in which the follicle only par- 
tially ruptured, we observed two of the three to have 
had follicles less than 1.90 cm, suggesting some link- 
age between the immaturity of the follicle and its in- 
ability to rupture completely. 


One pregnancy was observed in a cycle classified as a 
delayed rupture (Table 22-2). That pregnancy went to 


full term. The classification of such a follicular rupture 
pattern as an ovulation disorder is based on our own 
empirical observation and that of others.* The complete 
rupture of the follicle is generally observed to occur 
over a period of minutes or hours and not days. In the 
previous chapter, the delayed rupture pattern (in which 
follicular rupture occurs over several days) is associ- 
ated with dysfunctional hormone patterns. Thus, this 
pattern is considered abnormal. Since this is the least 
common of the disorders that we have observed, fur- 
ther study of this condition could be done. 


Continuing to be perhaps the most controversial defect 
is the so-called empty follicle syndrome, which actu- 
ally is observed in a variety of previously-classified 
conditions (e.g, mature follicles, immature follicles, and 


Table 22-3: Mean Follicular Diameter 
by Outcome of Pregnancy Cycle 
with Ultrasound-Assessed Ovulation 
Spontaneous and Medicated Cycles (N=69') 


<1.90 cm 
Pregnancy Outcome n % 


1.90cm Totals 


2 
No 2 a 


Full-term pregnancy § 385 45 804 50 72.5 
Abnormal outcome 8 61.5% 11 19.6 19 27.5 
SAB 3 23.1 10 178 13 188 
Premature 3 234 ae CLS 4 58 


Ectopic 2 15.4 0 00 2 29 
Totals 13 100.1 56 100.0 69 100.0 


In one cycle. the outcome was unknown. 

Chi-square =9.281, p=.0023 

Fisher exact test, p= 0047 

Spontaneous delivery prior to 37.0 weeks gestation. In one case the placenta was 
citcumvailate 


2OnN= 


Table 22-2: Pregnancies (N=70) in Cycles of Ultrasound Observation (N=1,818) 
by Type of Ovulation Pattern 


immature follicle 


Mature Follicle 


Partial rupture 
{< 7.5 mm rupture) 


Delayed rupture Total 
(over 48 hours) Totals 


+C.0.' 25 83.3 000 3 100.0 28 80.0 25 714 53 75.7 
-C.0? 2 67 000 0 0.0 3 86 6 17.1 9 12.8 
C.O. status 3 10.0 000 O 4114 4 114 8 114 


unknown® 
30 100.0 


1. The cumulus oophorus was positively identified by ultrasound 
2. The cumulus oophorus was not seen by ultrasound 
3. The cumulus oophorus was not looked for during the examination 
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partial ruptures). The data evaluated in this study sug- 
gest that while pregnancy may occasionally occur in 
cycles with an empty follicle—at which point one would 
presume that the cumulus oophorus was present but the 
sonographic evaluation was not able to identify it—this 
condition is associated with a significantly lower preg- 
nancy rate (is less fertile) than those cycles in which a 
cumulus oophorus is observed to be present (Table 22- 
4). While there may be an inbuilt error rate in the abil- 
ity of ultrasound technology to identify empty follicle 
syndrome (a false negative), the data support the notion 
that the absence of the cumulus oophorus is a true dis- 
order of human ovulation. 


Our observations of the effect of the various ovulation 
disorders and the clinically relevant association of ovu- 
lation disorders to reproductive anomalies are summa- 
rized in Table 22-5. The luteinized unruptured follicle 
(LUF: +, -) and afollicularism (AF) have been observed 
to be associated with absolute infertility. The immature 
follicle (IFS: +, -, Re), the partial rupture (PRS: +, -, 
Re) and the empty follicle (MF: -) have been observed 
to be associated with relative degrees of infertility. The 
immature follicle and the partial rutpure syndromes have 
also been observed to be associated with abnormal preg- 
nancy outcomes (spontaneous abortion, ectopic preg- 
nancy and pre-term birth). The delayed rupture pattern 
would appear to be anatomically dysfunctional, but this 
portion of the study does not validate it as an ovulation 
disorder because the number of pregnancies observed 
was too small to draw specific conclusions. The endo- 
crine portion of this study (see Chapter 21) does sug- 
gest that delayed rupture is abnormal. 


It takes much time to collect an adequately sized series 
of patients to relate the ovulatory event at the time of 
follicular ultrasound studies to subsequent pregnancy 
outcome. This particular project took 16 years to ac- 
complish. Nonetheless, it does support the idea that the 
described classification system! for the disorders of hu- 
man ovulation is credible and is a workable classifica- 
tion for future evaluation, clinical decision making, and 
research. 


With regard to how one thinks about normal evaluation 
of ovulation in a patient with an infertility problem or 
other reproductive anomaly, the data in these reports 
challenge us to a new paradigm shift. Clearly, our pro- 
fession has been mostly interested in the question of 
“ovulation detection,” or finding the answer to the ques- 
tion “Is this woman ovulating?” To that extent, we have 
used such techniques as the time-honored BBT curve, 
endometrial biopsies, a single serum progesterone level, 


Table 22-4: Pregnancy Outcome by 
Presence or Absence of Cumulus Oophorus 
Pregnancies Occurring during 


Cycle of Ultrasound Series (N=1,250') 


Status of the Cumulus Pregnant Not pregnant? Totals 


Oophorus (C.0.) n % n % n % 
+C.0. 53 5.9 848 941 901 100.0 
-C.O. 9 (2.64) 340 974 349 99.9 
Totals 62 5.0 1,188 95.0 1,250 100.0 


1. Excludes all cycles with retained cumulus oophorus, luteinized unruptured 
follicle, afollicularism, or cycles where status of cumulus was unknown. 

2. This inclues ail cycies in which pregnancy was observed not to occur but excludes 
cycles with a retained cumulus, luteinized unruptured follicle or afollicularism 
where absolute infertility has been shown to exist 

3. Chi-square =5.824, p=.0158 

Fisher exact test, p=.0137 


be 


Table 22-5: Summary of Reproductive Anomalies 
Clinically Associated with the 
Disorders of Ovulation 


Ovulation Disorder Reproductive Anomalies 
Luteinized unruptured follicle Absolute infertility 
(LUF; +, -) 


Afollicularism (AF) Absolute infertility 


Immature follicles 
(IFS: +, -, Re) 


Relative infertility and 
abnormal pregnancies 


Partial rupture 
(PRS: +, —, Re) 


Relative infertility and 


abnormal pregnancies 
Empty follicle syndrome Relative infertility 


Delayed rupture (DRS: +,-,Re) Needs further study 


ora urinary LH kit observation. If ultrasound was used 
at all, it was used to simply observe the growth and 
development of the follicle and its subsequent rupture. 


The data in this evaluation suggest that we should be 
looking for disorders of ovulation and not simply “ovu- 
lation detection.” These various disorders are associ- 
ated with both relative and absolute levels of infertility 
and a variety of abnormal pregnancies (spontaneous 
abortion, prematurity and ectopic pregnancy). 7reatment 
programs must begin with an objectively identified di- 
agnosis. To that end, this book is dedicated. More work 
is clearly needed to find ways to correct the underlying 
anatomic defects of ovulation and their associated en- 
docrinopathy that will resolve the infertility and pre- 
vent the abnormal pregnancies. 


Chapter 22: Disorders of Human Ovulation: Clinical Validation of the Sonographic Classification System 


Special Note 
—— 


The ultrasound series conducted at the Pope Paul VI 
Institute are used for diagnostic purposes not therapeu- 
tic. Therefore, the pregnancies that were observed dur- 
ing the course of these studies do not reflect a success 
rate in the treatment of infertility. They were pregnan- 
cies that happened to occur at the same time as the di- 
agnostic test. 
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Chas yoter 23 


Differences Between Laboratories 


he laboratory assessment of any hormone, electro- 

lyte, hematologic index, or any other tests performed 
in a modern laboratory to assist medical practitioners 
have inherent variability from one laboratory to the next, 
and from one procedure to the next within the same 
laboratory. It is thus incumbent upon the physician and 
third-party payers to understand the differences that 
may exist between laboratories and between the con- 
duct of laboratory examinations. Ultimately, interpreta- 
tion of the results of testing obtained from a particular 
laboratory depends upon an understanding of how the 
laboratory procedure is conducted and how the normal 
values are established. 


The perfect test would be one in which there is no varia- 
tion in how the assay itself is performed or, for that 
matter, what the level of the substance to be measured 
might be. If the laboratory tests could be performed ex- 
actly the same each time and the value itself would not 
vary, then laboratory medicine would be relatively easy. 
However, both a biologic variation and an assay varia- 
tion are inherent in all physiologic parameters that are 
being measured and in the tools by which they are mea- 
sured. This variation can be wide ranging, resulting ina 
test which is not very good, or it may be moderate in 
range of variability allowing for reasonable assessments 
to be made (Figure 23-1).' 


This is further demonstrated in the illustration put for- 
ward in Figure 23-2. Here, an assay for progesterone 
during pregnancy is illustrated with both the biologic 
and assay variation identified. The sum of the two types 
of variation produce the total degree of variation. 


When looking at the reproductive hormones in women, 
whether those produced during the course of the men- 


A PERFECT TEST AN AVERAGE TEST A BAD TEST 
Figure 23-1: An illustration of the normal ranges for proges- 
terone in pregnancy. On the left, with all levels being identical 
at the various time-linked points in pregnancy, a perfect test is 
identified in which no variation exists around the mean. On 
the right, a bad test is identified in which there is a large 
degree of variation. In the middle, the more common test is 
identified where there is a minimum to moderate degree of 
variation and it allows for clinical application and reproducibil- 
ity (From: Chard T: The Hormonal Assessment of Fetal and 
Placental Function. Clinics in Obstetrics and Gynecology 1:85- 
102, 1974). 
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Assay 

Variation 
Mean Biological Total 
Variation Variation 


Assay 
Variation 


Hormone level 


28 32 36 40 
Weeks of gestation 


Figure 23-2: An illustration noting that both the biological and 
assay variation can be additive to the total variation in a par- 
ticular assay. This illustration is with progesterone during the 
course of pregnancy. The laboratory must work toward re- 
ducing assay variation to a minimum (this is accomplished 
through the implementation of quality control measures). This 
illustration also identifies the time-linked variation that may 
exist especially in the measurement of reproductive hormones 
(From: Chard T: The Hormonal Assessment of Fetal and Pla- 
cental Function. Clinics in Obstetrics and Gynecology 1:85- 
102, 1974). 


strual and fertility cycle or those produced in pregnancy, 
one additional degree of variation is identifiable. This 
variation is the day-to-day or week-to-week variation. 
This is a time-linked variation that makes the assess- 
ment of these hormones more complex and difficult. As 
noted in Chapter 19, properly targeting the menstrual 
cycle can help correct the time-linked variation. Or, as 
noted in Chapter 54, accurately identifying the time dur- 
ing the course of the pregnancy that the progesterone 
level is drawn (the week of gestation) can help correct 
for the time-linked variation in progesterone produc- 
tion that is seen in pregnancy. These two situations can 
be controlled by tracking the biomarkers with the 
CREIGHTON MODEL FertilityCare™ System. However, 
there continues to be a bottom-line assay and biologic 
variation that needs to be taken into account. 


In Figure 23-3, a normal range for one laboratory (Labo- 
ratory A) is compared to the normal range of another 
laboratory (Laboratory B) for progesterone in pregnancy. 
The time-linked retrieval of the serum specimen is as- 
sumed to be identical for both laboratories in this ex- 
ample. The assay variation from one laboratory to the 
next puts the results in jeopardy of being misinterpreted. 
In this example, the results identified are normal if they 
were performed in Laboratory B, but the results would 
be clearly suboptimal if they were performed in Labora- 
tory A. 


Normal range for 
laboratory 'A' 


Normal range for 
laboratory'B' 


Hormone level 


] 
Ye 


28 32 36 40 
Weeks of gestation 


Figure 23-3: The normal range for two different laboratories, 
Laboratory A and Laboratory B, are shown. A series of re- 
sults from Laboratory B would be grossly inaccurate if judged 
against the normal range of Laboratory A (From: Chard T: The 
Hormonal Assessment of Fetal and Placental Function. Clinics 
in Obstetrics and Gynecology 1:85-102, 1974). 


However, even laboratories that use the same assay 
procedures may also have some degree of assay vari- 
ability. Thus, it is incumbent upon each laboratory to 
establish its normal ranges. 


Unfortunately, when it comes to the menstrual and fer- 
tility cycle and the hormones produced in pregnancy, 
laboratories commonly do not establish normal levels. 
Thus, the normograms published in this textbook can 
only apply to those hormone levels performed in the 
National Hormone Laboratory of the Pope Paul VI Insti- 
tute. It is important for physicians not to presume that a 
laboratory result obtained in their local laboratory can 
be placed upon the normograms and accurately inter- 
preted. Several same-patient-date-and-specimen results 
from different laboratories compared to the National 
Hormone Laboratory of the Pope Paul VI Institute are 


Table 23-1: Difference Between 
Laboratories 
Same Patient, Date and Specimen 


National Hormone Outside 

Laboratory—PPVI Laboratory 

Progesterone 18.5 ng/mL 30.37 ng/mL 
19.9 ng/mL 22.0 ng/mL 
Estradiol-178 10.9 ng/dL 16.6 ng/dL 


shown in Table 23-1. In some cases, the variation was 
very large, while in other examples, the variation was 
minimal. This degree of variation makes it especially 
difficult to rely on other laboratories when using the 
normograms published in this textbook. 


The practicing phsyician may resolve this in two ways. 
The easiest is to use the National Hormone Laboratory 
as a national reference laboratory because these values 
have been worked out and identified. A second way is 
for the physician to work closely with his or her own 
hospital or outpatient laboratory facilities to collabo- 
rate with the National Hormone Laboratory to draw their 
own correlations. As a general rule, at least 100 speci- 
mens should be drawn and compared in order to estab- 
lish the variations that might exist between laborato- 
ries.’ 


The assay variation that exists in a particular assay pro- 
cedure has significantly improved over the last 30 years. 


By looking at the coefficient of variation in the assay of 


progesterone and comparing the results from studies 
performed in 1974 against studies from 2004 (Table 23- 
2), it is noted that the variability of the contemporary 
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Table 23-2: Coefficient of Variation (°%) 
for Serum Progesterone Assessment- 
The Precision of Assay at Different 
Ranges of Measurement — 1974 vs. 2004 


National Hormone 


Laboratory 
Progesterone Level 1974! PPVI 2004? 
ng/mL CV (%) CV (%) 
10.0 8.3 6.3 
25.0 8.3 5.0 
33.0 83 5.8 
73.2 17.4 9.5 
121.4 15.3 6.6 


1. Lindberg BS, Nilsson BA, Johansson EDB: Plasma Progesterone Lev- 
els in Normal and Abnormal Pregnancies. Acta Obstet Gynec Scand 
53:329-335, 1974 


2 Data from Diagnostic Products Corporation and Pope Paul VI institute, 
2004. 


assays are much less than they were 30 years ago. This 
is areflection of improved analytical technique and does 
help improve the ability to establish normal curves and 
assess them properly and accurately. 
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Cha yoter 2Q4 


Establishing Normal Hormone Levels 


hysicians in modern reproductive medicine use such 

inaccurate assessments of normal function except 
for its use of normal values for the assessment of the 
hormones in the menstrual cycle or the hormones in 
pregnancy. Most laboratories report “normal” values 
for progesterone and estradiol-17B (E,, estradiol) dur- 
ing the course of the menstrual cycle in the fashion 
which is listed in Table 24-1. This approach to the as- 
sessment of normal levels for the hormones of the men- 
strual cycle is completely inadequate. Such inadequacy 
necessitates taking a new look at these assessments. 


As you read this chapter, keep in mind that the normal 
levels for preovulatory estradiol or postovulatory 
progesterone and estradiol are not a wide range (as usu- 
ally expressed). Rather, these normal levels are specific 
to a particular time-linked assessment of the rise and fall 
of these hormones during the pre- and postovulatory 
phases of the cycle. Because of this specificity, one can 
achieve accurate assessments, which yield great insight 
into the underlying causes of pathophysiologic abnor- 
malities of the menstrual and fertility cycles. Those 
pathophysiologic correlates will be developed later in 
this textbook. 


In order to determine what normal levels are during the 
course of the menstrual cycle, a group of 57 patients 


were chosen to undergo daily follicular ultrasound stud- 
ies. These patients were also undergoing targeted hor- 
mone evaluation as described in Chapter 19. Their cycles 
were spontaneous menstrual cycles, which were 
sonographically identified as containing a mature fol- 
licle with a positive cumulus oophorus and a complete 
rupture of the follicle (an anatomically normal ovulation 
by ultrasound — see Chapter 20). 


The mean level and its standard deviation (SD) for the 
periovulatory targeted hormone profile in this group of 
patients are listed in Table 24-2. The 3- and 4-value sums 
and means of the profile are also identified. These data 


Table 24-1: Most Common Laboratory 
“Normal” Levels of 
Progesterone and Estradiol-17B 
During the Course of the Menstrual Cycle 


“Normal” Values 
Progesterone Estradiol-17B 


Phase of the Cycle (ng/mL) (ng/dL) 
Follicular phase 0.0-1.5 2.5-19.5 
Ovulatory phase 0.8-3.0 6.6-41.1 
Luteal phase 1.7-27.0 4.0-26.1 
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Table 24-2: Mean and Standard Deviation of 
Periovulatory Estradiol-17B (E,) Profile'’ 
E, Sums and Means (3 and 4 Value) 


Normal Controls’ (N=57) 


Mean 
Day of Profile (ng/dL) sp° 
E4 8.8 2.1 
E-2 14.8 3.1 
Peak E, 26.0 5:9 
E.+2 12.8 6.6 
E, Sum (3 value)* 53.6 11.2 
E, Sum (4 value)* 63.2 14.5 
E, Mean (3 value)* 17.9 5 WY g 
E, Mean (4 value)® 15.8 3.6 


1, These normal values apply only to the laboratory methods used at the 
National Hormone Laboratory of the Pope Paul VI Institute. Because of 
variation that exists between laboratories, these values cannot automatically 
be presumed to apply to other laboratories where the proper assessment of 
normals has not been undertaken 


2 The E, profile is obtained by drawing E, levels every other day from P-5 (or 
P-6) through P+2 (with reference to the CREIGHTON MODEL FertilityCare™ 
System) 


3. Obtained from the endocnne evaluation of 57 spontaneous cycles which were 
sonographically identified as containing a mature follicle with a positive cumu- 
lus oophorus and complete rupture (anatomically normal ovulation by ultra- 
sound) 


4. The E, sumis obtained by adding the E, values in the E, profile to include the 
level before the peak level, the peak level and the level after the peak level (3 
value sum) or the two levels before the peak level, the peak level and the level 
after the peak level (4 value sums), 


5. The E, meanis the average of the 3 (3 value) or 4 (4 value) levels that are used 
to make up the 3- and 4-value sums. 


6. SD =standard deviation 


are graphed in Figure 24-1. In the graph, the mean val- 
ues are identified by the solid line and one standard 
deviation away from the mean is identified by the 
dashed lines. In this fashion, fowr zones of estradiol 
production can be identified. 


In Table 24-3, the mean progesterone levels and their 
standard deviations for the targeted post-Peak proges- 
terone profile are identified along with the 5-value sum 
and mean. These data are graphed completely in Figure 
24-2. Again, the mean level is a solid line and one stan- 
dard deviation away from the mean is identified by the 
hash-mark lines. Once again, four zones can be identi- 
fied. 


The progesterone levels can also be used to identify a 
relative progesterone ratio (RPR). This ratio is calcu- 
lated by using the highest level of progesterone ob- 
served during the post-Peak hormone profile (P+3, P+5, 
P+7, P+9, P+11) as the common denominator for each of 


the individual progesterone values. In any given cycle, 
the maximum RPR will always be 1.0. However, ina com- 
posite set of data such as that expressed in Table 24-4, 
the RPR of 1.0 is not reached because the highest level 
is not always on P+7. Therefore, when the mean of the 
RPR for the composite group is calculated, it will be less 
than 1.0. The mean and standard deviation (SD) for the 
composite of the 57 cycles is identified in Table 24-4 
and it is graphed in Figure 24-3. The use of the calcu- 
lated RPR is helpful in diagnosing a late luteal phase 
defect (Type III luteal phase deficiency). An RPR of < 
0.50 on P+9 is diagnostic of this type of luteal phase 
deficiency (see Chapter 35). 


The mean and standard deviation of the post-Peak es- 
tradiol level along with their 5-value sums and means 
are listed in Table 24-5 and are graphed in Figure 24-4. 
The mean levels are identified with a solid line and one 
standard deviation away from the mean is identified in 
the dotted line. In this fashion, four zones can be iden- 
tified. 


In addition to the above, the mean P+7 value for andros- 
tenedione, dehydroepiandrosterone sulfate (DHEAs), 
prolactin, testosterone, free testosterone, thyroxine (T,), 


Table 24-3: Mean and Standard Deviation of 
Post-Peak Progesterone Profile!’ 
and Progesterone Sum and Mean 


Normal Controls’ (N=57) 


Mean 
Day of Profile {ng/mL) sD* 
P+3 9.4 41 
P45 14.4 47 
P+7 15.7 5.7 
P+9 13.6 5.3 
P+11 8.1 5.0 
P Sum (5 values)* 61.2 17.4 
P Mean (5 values)* 12.3 3.4 


1, These normal values apply only to the laboratory methods used at the National 
Hormone Laboratory of the Pope Paul VI Institute. Because of variation that 
exists between laboratories, these values cannot automatically be presumed to 
apply to other laboratories where the proper assessment of normais has not 
been undertaken 


2 TheP profile is obtained by drawing serum P levels on P+3, P+5, P+7, P+9, 
P+11 (with reference to the CREIGHTON MODEL FertilityCare™ System) 


3, Obtained from the endocrine evaluation of 57 spontaneous cycles which were 
sonographically identified as containing a mature follicle with a positive cumu- 
lus oophorus and complete rupture (anatomically normal ovulation by ultra- 
sound). 


4. The P sumis obtained by adding all five values of the P profile as obtained in 
#2 above. 


5. The P meanis the average of these five values. 
6 SD =standard deviation 


Chapter 24: Establishing Normal Hormone Levels 


287 


Normal Values, Periovulatory Estradiol-17{5 Profile 
3 and 4 Value Sum and Mean. 


National Hormone Laboratory, Pope Paul VI Institute 
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Figure 24-1: The normal periovulatory estradiol levels and their 3- and 
4-value sums and means (N=57). Zones 1 through 4 are separated by 
dotted lines one standard deviation away from the mean (From: National 
Hormone Laboratory, Pope Paul VI Institute for the Study of Human 
Reproduction, Omaha, NE, 2004). 
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Figure 24-2: Normal post-Peak progesterone values along with the 
sums and means (N=57). The zones are separated by a dotted line 
representing one standard deviation away from the mean (From: 
National Hormone Laboratory, Pope Paul VI Institute for the Study of 
Human Reproduction, Omaha, NE, 2004). 
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1.0 


Relative Progesterone Ratio 


0.0 


P+3 P+5 P+7 P+9 P+11 


Figure 24-3: The relative progesterone ratios in a group of control patients (N=57) (From: National Hormone Laboratory, Pope 
Paul VI Institute for the Study of Human Reproduction, Omaha, NE, 2004). 


Table 24-4: Mean and Standard Deviation of 
Post-Peak Progesterone Profile 
for Relative Progesterone Ratio (RPR)! 


Normal Controls? (N=57) 


Day of Profile Mean RPR** SD* 
P+3 0.56 0.24 
P+5 0.83 0.18 
P+7 0.87 0.15 
P+9 0.75* 0.20 
P+11 0.52 0.25 


These normal values apply only to the laboratory methods used at the National 
Hormone Laboratory of the Pope Paul VI Institute. Because of variation that 
exists between laboratories, these values cannot automatically be presumed to 
apply to other laboratories where the proper assessment of normals has not 
been undertaken 


Obtained from the endocrine evaluation of 57 spontaneous cycles which were 
sonographically identified as containing a mature follicle with a positive cumu- 
lus oophorus and complete rupture (anatomically normal ovulation by ultra- 
sound) 


Calculated by using the highest level of progesterone in the post-Peak hor- 
mone profile (P+3, P+5, P+7, P+9, P+11) as the common denominator for 
each of the individual values to obtain the relative progesterone ratio (RPR). 


An RPR of < 0.50 on P+9 is diagnostic of a late luteal defect (Type II! luteal 
phase deficiency) 


SD = standard deviation, 


Table 24-5: Mean and Standard Deviation of 
Post-Peak Estradiol-17B Profile!” 
and E, Sum and Mean 


Normal Controls’ (N=57) 


Mean 
Day of Profile (ng/dL) SD* 
P+3 8.8 3.5 
P+5 10.8 44 
P+7 12.0 47 
P+9 12.0 47 
P+11 9.8 57 
E, Sum (5 values)* 53.2 20.2 
E. Mean (5 values)° 10.7 4.0 


1. These normal values apply only to the laboratory methods used at the National 
Hormone Laboratory of the Pope Paul VI Institute. Because of variation that 
exists between laboratories, these values cannot automatically be presumed to 
apply to other laboratories where the proper assessment of normals has not 
been undertaken. 


2. The E, profile is obtained by drawing serum E, levels on P+3, P+5, P+7, P+9, 
P+11 (with reference to the CREIGHTON MODEL FertilityCare™ System) 


3, Obtained from the endocrine evaluation of 57 spontaneous cycles which were 
sonographically identified as containing a mature follicle with a positive cumu- 
lus oophorus and complete rupture (anatomically normal ovulation by ultra- 
sound). 


4. The E. sumis obtained by adding all five values of the E, profile as obtained 
in#2 above. 


5. The E, meanis the average of these five values. 
6. SD=standard deviation 
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Figure 24-4: Normal post-Peak estradiol levels along with the sum and mean for 57 controls. The zones are separated by the 
dotted lines, which are one standard deviation away from the mean (From: National Hormone Laboratory, Pope Paul VI Institute 


for the Study of Human Reproduction, Omaha, NE, 2004). 


triiodothyronine (T,) uptake, free thyroxine index (FTI: 
calculated), thyroid stimulating hormone (TSH; 3rd gen- 
eration), FSH, and LH are noted in Table 24-6 for this 
same group of patients. The day-5 FSH mean is identi- 
fied in Table 24-7. 


This group of patients (N=57) was not a perfect group 
because each of these patients was also infertile. How- 
ever, by using serial ultrasound to define an anatomi- 
cally normal ovulation by ultrasound parameters, the 
defect in this control group should be considerably 
taken into account. The hormone levels in this group of 
patients should not be lower than those observed in a 
group where there is suboptimal ovarian hormone func- 
tion. If anything, the levels in this group would be some- 
what higher. Finally, the author has evaluated other pa- 
tients who have perfectly normal fertility, as identified 
by the absence of infertility and the presence of exhib- 
ited normal fertility. In patients with normal fertility, the 
hormone assessments were nearly identical to these 
curves. Patients of normal fertility were not used be- 
cause their hormone levels were not drawn in the spe- 
cific targeted fashion described in this textbook (al- 
though very close to it). 


The time-linked quality and normal variability of the hor- 
mone levels drawn relative to the periovulatory estra- 


diol profile and the postovulatory progesterone and 
estradiol profile must be taken into account (in much 
the same way as evaluation and interpretation of proges- 
terone levels in pregnancy). Thus, the standard 95-per- 
cent confidence interval, which is used for the measure- 
ment ofa serum potassium or sodium level (for example), 
is inadequate for assessing the normality of the repro- 
ductive hormones. 


In the past, when looking at the assessment of proges- 
terone during the luteal phase of the menstrual cycle, 
the integrated luteal phase progesterone was proposed 
to be a convenient and reliable parameter for assessing 
luteal function.' It was also suggested that an integrated 
progesterone level can be determined by tabulating the 
sums of the serum progesterone levels during the luteal 
phase of the menstrual cycle.* The integrated progest- 
erone level is an estimate of the total progesterone out- 
put during the course of the luteal phase. The integrated 
progesterone level has been considered the best esti- 
mate for assessing the function of the corpus luteum.'? 
However, the profile of the production of either estra- 
diol or progesterone ultimately gives the most reliable 
information of hormone production during the luteal 
phase. For that reason, these graphs are separated into 
various zones (Zone | through Zone 4). If the Peak level 
of estradiol, for example, exhibits a statistically signifi- 
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Table 24-6: Mean and Standard Deviation of 


P+7 Endocrine Parameters! 


Normal Controls* (N=57) 


Endocrine Parameter 


P+7 Mean sD 
Androstenedione (ng/mL) 16 0.5 
DHEAs (g/dL) 155.9 63.1 
Prolactin (ng/mL) 13.7 10.1 
Testosterone (ng/dL) 30.5 13.0 
Free testosterone (pg/mL) 1.2 0.6 
T, (ug/dL) 76 1.3 
T, uptake (%) 28.7 1.7 
FTI (calculated—m|U/mL) 2.2 0.4 
TSH (third generation—mIU/mL) 24 1.9 
FSH (mIU/mL) 3.9 2.0 
LH (mIU/mL) 45 45 


1, These normal values apply only to the laboratory methods used at the National 
Hormone Laboratory of the Pope Paul VI Institute. Because of variation that 
exists between laboratories, these values cannot automatically be presumed to 
apply to other laboratories where the proper assessment of normals has not 
been undertaken, 


2 Alllevels were drawn on P+7 (mid-luteal phase) 


3. Obtained from the endocrine evaluation of 57 spontaneous cycles which were 
sonographically identified as containing a mature follicie with a positive cumu- 
lus oophorus and complete rupture (anatomically normal ovulation by ultra- 
sound) 


4. SD =standard deviation 


References 


1. Wu CH, Minassian SS: The Integrated Luteal Progesterone: 
An Assessment of Luteal Function, Fertil Steril 48:937- 
940, 1987. 


cant decrease on a particular day, several situations can 
be observed where the mean level of the studied group, 
while lower than the mean level of the control group, is 
still within the range of one standard deviation away 
from the mean. 


This way of evaluating the hormones manufactured 
during the course of the menstrual and fertility cycles, 
provides excellent guidance for evaluating of subopti- 
mal profiles in various endocrinopathies of ovarian func- 
tion. It also provides excellent guidance for initiating 
various therapeutic regimens and monitoring those regi- 
mens. 


The same principles are applied to the assessment of 
progesterone in pregnancy. The use of progesterone in 
pregnancy is discussed in detail in Chapters 54 and 55. 


Table 24-7: Day 5 FSH Level! 
Mean and Standard Deviation 


Normal Controls? (N=57) 


Mean 
Endocrine Parameters miU/mL SD* 
Day-5 FSH* 8.1 2.1 


1. These normal values apply only to the laboratory methods used at the National 
Hormone Laboratory of the Pope Paul VI Institute. Because of variation that 
exists between laboratories, these values cannot automatically be presumed to 
apply to other laboratories where the proper assessment of normals has not 
been undertaken 


2 Obtained from the endocrine evaluation of 57 spontaneous cycles which were 
sonographically identified as containing a mature follicle with a positive cumu- 
lus oophorus and complete rupture (anatomically normal ovulation by ultra- 
sound), 


3. FSH levels drawn on day 5 of the menstrual cycle. 
4, SD =standard deviation. 


2. Jordan J, Craig K, Clifton DK, Soules MR: Luteal Phase 
Defect: The Sensitivity and Specificity of Diagnostic Meth- 
ods in Common Clinical Use. Fertil Steril 62:54-62, 1994. 
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Thomas Hilgers, M.D “The CrMS and NaProTECHNOLOGY provide a simple 
Cheter =? and reproducible means by which the menstrual cycle can 
be targeted, thus re-emphasizing the use of hormones that 
are naturally produced in the body.” 
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Chas yoter 25 


Chronic Discharges and the CrMS 


or women who have chronic discharges, the 
CREIGHTON MODEL System (CrMS) can be used 
effectively. To do so requires the assistance of an ad- 
equately trained FertilityCare™ Practitioner (FCP) who 
understands the concepts used in implementing pre- 


and post-Peak yellow stamps for the identification of 


preovulatory and postovulatory infertility. These yel- 
low stamps are used in the presence of a continuous 
mucus discharge, which is considered infertile. 


The use of pre-Peak yellow stamps in women who have 
a continuous discharge involves identifying a pattern 
of pre-Peak mucus that is essentially the same from day 
to day (what is referred to as an essential sameness 
pattern,ESP — see Chapter 8). These days are consid- 
ered infertile because the ovary is quiet and ovulation 
has not yet begun. When the mucus pattern changes 
from this ESP a point of change (POC) is identified and 
marks the beginning of the time of fertility. The POC 
correlates with the rising levels of estradiol-17$ seen at 
the beginning of the follicular phase.' Thus, a woman 


can be taught how to prospectively identify the days of 


preovulatory infertility and the beginning of the fertile 
days. 


Post-Peak yellow stamps are implemented for those days 
during the post-Peak phase of the cycle that would be 


SS 


considered infertile. These are implemented once the 
woman has been properly taught and when she confi- 
dently identifies her Peak Day. 


The proper use and implementation of yellow stamps 
can help the woman and the couples to understand when 
their naturally occurring phases of fertility and infertil- 
ity exist. Nevertheless, the woman who has a continu- 
ous mucus discharge poses a particular challenge to 
the FCP. The continuous discharge may occasionally 
lead to a decrease in overall confidence in the use of the 
system. Because the system is standardized, it is pos- 
sible to interpret the types of discharge and the pat- 
terns of those discharges. The types and patterns of 
discharge can then be correlated with physiologic or 
pathophysiologic events that might be occurring. With 
this information, appropriate treatment modalities can 
be instituted to help normalize the charting record and 
to assist the couple in developing confidence in use of 
the system. 


Three basic types of patterns can be correlated to un- 
derlying pathophysiology. These patterns the continu- 
ous cervical mucus discharge, the frequent appearance 
of wet without lubrication (2W) observations, and the 
presence of a green mucus discharge. Some women have 
a continuous mucus discharge in which there is no ap- 
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parent pathophysiologic correlate. A continuous pasty, 
cloudy discharge (PC) is most likely a normal variant. 
The presence of a continuous mucus-type discharge 
and the appearance of a normal cervix may, however, 
represent an undetermined pathophysiologic correlate. 
In this case, the discharge can be managed with the use 
of yellow stamps. Investigation of this discharge pat- 
tern will be presented later in this chapter. 


Identification of Cervical Inflammation 
(Cervical Ectropion) 

rr 
Women who have an inflammatory condition of the 
cervix may experience a characteristic discharge pat- 
tern. This inflammatory condition is commonly associ- 
ated with a cervical eversion or ectropion or with a 
cervical erosion. These conditions may cause a dis- 
charge to occur at specific times during the course of 
the menstrual cycle. The Pap smear will usually be nor- 
mal and cultures will be negative. The only indication of 
inflammation is the persistence of a discharge pattern, 
which is most likely the result of the constant irritation 
of the everted endocervical epithelium by acidic vagi- 
nal fluids (the endocervical epithelium is used to an 
alkaline environment). 


If the physician and the FCP know the specific criteria 
that have been developed to identify these cervical ever- 
sions, they can identify the presence of eversion from 
the chart with a high degree of accuracy. In order to 
understand this capability, which is a constant com- 
panion of the CrMS, one must be familiar with the con- 
cept of criteria that is used in this textbook. Criteria are 
defined as specific markers through which, by their 
presence or absence, a specific judgment can be made. 
In identifying a cervical eversion, the CrMS chart is a 
standardized system for vulvar mucus monitoring that 
illustrates the criteria. 


GRADE | 
up to 5 mm 


NORMAL 


The development of criteria is one of the fundamental 
principles of NaProTECHNOLOGY. Indeed, the CrMS 
chart must be carefully read looking specifically for the 
presence or absence of certain criteria. If the criteria are 
present, the potential that a particular gynecologic con- 
dition exists increases. 


Criteria for Identifying Cervical 
Inflammation (Cervical icliatlidl ee 
The following are the criteria for identifying a cervical 
eversion (inflammation) from the CrMS chart: 


1. Asticky (1/4 inch), tacky (1/2-3/4 inch) or gummy 
discharge present during the early pre-Peak phase 
of the cycle (those days prior to the sixth day 
before the Peak Day). 


to 


. Any sticky, tacky, stretchy (1 inch or more) or 
gummy discharge seen any time from the fourth 
day post-Peak. 


3. A pasty, cloudy discharge is no? a criteria. 


4. Yellow discoloration of the mucus is no? a crite- 
ria. 


5. Premenstrual mucus is nora criteria. 


If one or both of the first two criteria are present, then 
the criteria for a cervical eversion (inflammation) exists. 
During pelvic examinations for cervical assessment, a 
simple grading system can be used to identify the grade 
(or the size) of the cervical eversion (Figure 25-1). One 
can also look for the presence of nabothian cysts on 
the cervix, which will be more frequent (Figure 25-2 and 
25-3). If the charting criteria for cervical inflammation 
are present, a grade II or larger inflammatory reaction in 
the cervix (cervical eversion or ectropion) will be identi- 
fied in over 75 percent of cases. Examples of cycles that 
do and do not meet these criteria and the grade of the 


CERVIX GRADING 


@) ) ® @ &® 


GRADE Il 
5 mm to 1 cm 


GRADE IV 
over 2cm 


GRADE III 
1cmto2cm 


Figure 25-1: A simple grading system of the ectocervix which allows for a standardized assessment of the cervical eversion 


and the monitoring of its healing following treatment. 
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cervix observed are shown in Figure 25-4. chart. Second, another 103 patients participated in a 

study where an absence of cervical eversion was pre- 
A three-part study of the cervix has been conducted to dicted from the CrMS chart. Third, an additional 171] 
identify these correlations. First, a total of 381 patients _ patients were evaluated for the condition of their cervix 
participated in a study where the presence ofacervical _ at the time of their postpartum examination (at 4- to 6- 
eversion (inflammation) was predicted from the CrMS —_ weeks postpartum) (Table 25-1). 


Figure 25-3: The uterus in sagittal view with several naboth- 
ian cysts located within the cervix (left, upper right) and a 
Figure 25-2: The appearance of nabothian cysts, which form closer view of the same cervix showing the multiple nature of 
as the result of a blocked mucus crypt secondary to chronic these nabothian cysts (right) (From: Pope Paul VI Institute 
inflammation, on the cervix (From: Pope Paul VI Institue re- Reproductive Ultrasound Center) 

search, 2004). 
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Figure 25-4: A series of six cycles from different women who show the criteria for the presence or absence of cervical 
inflammation. Cycle A shows the absence of criteria and the cervix was normal. Cycles B through F show varying signs of both 


pre- and post-Peak criteria. In cycles B through E, the cervix graded I-IV respectively. In cycle F, in spite of the criteria being 
present, the cervix was normal (From: Pope Paul VI Institute research, 2004). 
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Table 25-1: Three Studies of the Cervix (N=594) 


# of Meanage Mean number 
Study Component patients (years) pregnancies 
|. Cervical information predicted 381 28.5 2.3) 
to be present from the CrMS chart 
ll. Cervical information predicted 103 29.1 1.4) 
to be absent from the CrMS chart 
Ill. Condition of the cervix recorded at 171 28.3 2.3 
postpartum visit (4-6 weeks) 
Total patients 594 


1. Student t-test, o<.05 


Table 25-2: The Status of the Cervix when Cervical Eversion is 
Predicted to be Present or Absent 


Normal or Grade Il —- IV 
Cervical eversion Grade | Nabothian Cysts Only Total 
predicted to be n % n % n 
Present 89 23.4 292 381 100.0 
Absent 78 75.7 25 24.3 103 100.0 


1. Chi-square =98.40, p<.0001 


Table 25-3: Status of the Cervix! following C-Section and Vaginal Delivery 
with and without Repair of Minor Cervical Lacerations 


Normal or Grade Il — IV 
Grade | Nabothian Cysts Only Total 

Delivery Status n % n % n % 
C-section 17 100.0 0 0.0 17 100.0 
Vaginal delivery with 

repair of minor 39 88.6 5 11.4 44 100.0 

cervical lacerations 

no repair of minor 89 80.9 21 19.1? 110 100.0 

cervical lacerations 
Totals 145 84.8 26 15.2 171 100.0 


1. Atpostpartum visit 
2 When compared to C-section. chi-square =3.888, p=.0486 


The results of the first portion of this study are shown 
in Table 25-2. The cervical inflammation criteria correctly 
predicted the presence of a cervical ectropion of grade 
II or larger in 292 of 381 cases for a positive predictive 


value (PPV) of 76.6 percent (292/381). The absence of 


the criteria correctly predicted the absence ofa cervical 
eversion in 78 of 103 cases for a negative predictive 


value (NPV) of 75.7 percent (78/103). The sensitivity of 


the CrMS criteria for cervical ectropion was 92.1 per- 
cent (292/317) and the specificity was 53.3 percent (89 
167). Using chi-square analysis, the difference between 
the two criteria was statistically significant (p<.0001). 


In the third portion, 171 patients had their cervix evalu- 
ated at the time of their postpartum examination. These 
were performed following cesarean section in 17 pa- 


tients and following vaginal delivery in 154 patients. Of 


the 154 patients, 44 had the surgical repair of minor cer- 
vical lacerations and 110 had no surgical repair. The 
data on the status of the cervix in these cases are shown 
in Table 25-3. 


All of the 17 patients who did not have a vaginal deliv- 
ery (C-section) had a normal or grade I cervix. Of those 
who had a vaginal delivery in which minor cervical lac- 
erations were not repaired (major cervical lacerations 
were repaired), 19.1 percent had a grade II through IV 
cervical eversion (21/110). In the group of 44 patients in 
which minor cervical lacerations were repaired using 
figure-of-eight 3-0 Vicryl sutures at the time of delivery, 
5 patients (5/44, 11.4%) had cervical eversions of grade 
Il through IV. The difference between the cesarean sec- 
tion group and the vaginal delivery group in which mi- 
nor cervical lacerations were not repaired is statistically 
significant (p=.0486, chi-square analysis). However, the 
difference between the repair group and no repair group 
was not statistically significant although the incidence 
of grade II through IV cervical eversions was lower in 
the repair group. In this analysis, grade | cervical ever- 
sion is considered to be normal. 


Management Concepts 

i eile Arar 
When these patients who appear to have a cervical in- 
flammation are referred to the physician by the FCP, the 
physician does a pelvic examination and evaluates the 
presence or absence of a cervical eversion. If an ever- 
sion is present, it is then treated. The standard treat- 
ment currently used at the Pope Paul VI Institute is to 
hyfrecate the cervix at monthly intervals until the cervix 
heals. This is accomplished using a Birtcher Hyfrecator 
(although other models are available) and a 6-inch ex- 
tended needle electrode on a pencil tip control handle 
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(Figures 25-5 and 25-6). After the cervix is anesthetized 
using topical 2% Xylocaine gel, which is applied for a 
few minutes to the cervix, and cleaned with a large cot- 
ton-tipped applicator, the needle tip of the hyfrecator 
unit is placed | mm off the cervix and the control button 
is turned on. There will be a “spark gap,” which creates 
desiccation of the surface epithelium and later results in 
squamous metaplasia. This converts the cervical ever- 
sion to a more normal-appearing cervix. Examples of a 
cervix prior to treatment and after treatment are shown 
in Figures 25-7 and 25-8. 


In some cases, cryosurgery may be used, but it is im- 
portant that the cryosurgery unit be set on a superficial 
setting so that it does not deeply penetrate and destroy 
the cervical crypts. In the past, silver nitrate applica- 
tions have also been used on the cervix. While this can 
be a very effective treatment (especially if used in com- 
bination with Aci-Jel), it does require multiple applica- 
tions and can be cumbersome. 


Figure 25-5: A Birtcher Hyfrecator. 


Figure 25-6: A 6-inch needle point extender to a pencil con- 
trolled hyfrecator designed to be able to reach the cervix. 
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Figure 25-7: Acervical eversion, grade III (From: Pope Paul VI 
Institute research, 2004). 


Figure 25-8: The cervix of Figure 25-7 which has now been 
treated effectively and the endocervical epithelium has un- 
dergone metaplastic transformation to a squamous epithelium 
(From: Pope Paul VI Institute research, 2004). 


The end point of treatment is not necessarily to revert 
the chart completely to a “normal” appearance, where 
discharge is absent during the early pre-Peak and post- 
Peak phases of the cycle. However, with the treatment 
of a cervical eversion, a significant reduction in the 
amount of abnormal mucus discharge thereby making 
the woman’s ability to detect the points of change dur- 
ing both the pre-Peak and the immediate post-Peak 
phases of the cycle easier. This facilitates the woman’s 
application of yellow stamps during the pre-Peak and 
post-Peak phases of the cycle, and it makes the system 
more applicable to the couple and helps their confidence 
to increase significantly (Figure 25-9). 


Side effects of the hyfrecating treatment include a wa- 
tery discharge for 7 to 10 days following the hyfrecation. 
Small amounts of bleeding (spotting) may be associ- 
ated with the treatment for a few days. Over the years of 
experience, the treatment is avoided in women who are 
breast feeding and not ovulating or menstruating. In 
this case, the cervix seems to bleed more than usual and 
for a longer period of time—several weeks (thus, treat- 
ment is avoided). Once menses and normal hormone 
function resumes in the breast-feeding woman, treat- 
ment can be used. The routine treatment of the cervix at 
the six-week postpartum checkup may also be consid- 
ered. Even though the data are not yet statistically sig- 
nificant, this appears to be less problematic with regard 
to the repair of the minor cervical lacerations that occur 
at the time of delivery, and the eversions seem to be 
somewhat smaller. Thus, a one-application treatment at 
the time of the six-week postpartum checkup with either 
a hyfrecator or a silver nitrate application is a reason- 
able ongoing approach to the management of these situ- 
ations. 


Figure 25-9: The CrMS chart in a patient prior to hyfrecation and following hyfrecation for a cervical eversion (From: Pope Paul 
VI Institute research, 2004). 


About 25 percent of the patients who meet the criteria 
for cervical inflammation will have a normal-appearing 
ectocervix. In these circumstances or in circumstances 
where the cervix is treated followed by no significant 
change in the mucus pattern, post-Peak progesterone 
vaginal-cervical support (PVCS) can be used. Progest- 
erone vaginal capsules (300 mg) can be administered 
during the post-Peak phase of the cycle from Peak +3 
through Peak +12 every day at bed time (QD hs). The 
progesterone has a local drying effect on the cervix and 
often reduces the amount of mucus significantly or will 
completely dry up the pattern. 


The average number of visits for treatment with 
hyfrecation versus treatment with the use of silver ni- 
trate is shown in Table 25-4. Hyfrecation is a more effi- 
cient form of treatment as indicated by the fewer num- 
ber of office visits necessary for treatment. 


Table 25-4: Average Number of Visits 


for Treatment 
Cervix grade AgNO, Hyfrecation 
I 1.2 (n=6) 1.1 (n=8) 
ul 2.5 (n=15) 1.4 (n=59) 
i 3.5 (n=13) 2.0 (n=53) 
IV nla 2.5 (n=19) 


(not in database) 


Table 25-5: Medical Management Protocol 
for Treating Cervical Inflammation 
in Creighton Model Users 


A. If eversion is grade II or larger: 


1. Hyfrecate superficially at monthly intervals 
until healed (grade | or less). 


2. If discharge persists and charting confidence 
is low or patient has premenstrual tension 
syndrome, then. 


a. Progesterone vaginal capsules 300 mg 
per vagina QD hs P+3 — P+12 


b. Continue progesterone therapy for a 
minimum of 6 months. 
B. If eversion is grade | or smaller: 


1. Proceed immediately to steps 2a and 2b 
above if charting confidence is low or patient 
has PMS. 


C. Refer patient back to FCP. 
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When the physician has completed treatment for the pa- 
tient, the patient should be referred back to the FCP be- 
cause the basic pattern of discharges, which is impor- 
tant for knowledge of fertility, will have changed. One or 
two follow-ups may be necessary to assist with this tran- 
sition (Table 25-5 and 25-6). 


Ina large number of cases with these criteria, the cervix 
has been cultured and found to be negative. A variety 
of different antibiotic approaches have been used to 
treat this without success. Thus, the most likely expla- 
nation for this occurrence is the relationship of the cer- 
vical eversion: the endocervical glandular epithelium 
has become visible on the ectocervix and is traumatized 
by the acidic vaginal milieu. This creates a chronic irri- 
tation that results in a discharge from those epithelial 
cells when it would not normally be present. 


An interesting combination of factors and the expected 
treatment is shown in Figure 25-10. The first cycle shows 
a prolonged mucus cycle that is consistent with the 
grade II cervical eversion that was observed on exami- 
nation and treated. In addition, a short post-Peak phase 
was identified (8 days). To effectively manage this, the 
patient was given human chorionic gonadiotropin (HCG) 
2000 units intramuscular (IM) P+3, 5, 7, 9 (cooperative 
progesterone replacement therapy, CPRT). Her post-Peak 
phase was lengthened to 14 days. The early mucus did 
not clear effectively with the treatment of the cervix but, 
in coordination with her FCP, the patient used pre-Peak 
yellow stamps in combination with the post-Peak HCG 
making a very useable and effective family planning 
system. 


Table 25-6: Expectations of Medical 
Management Protocol in Treating 
Continuous Discharge 


¢ Abnormal discharge will disappear and normal 
discharge will be more obvious 


e Abnormal discharge will decrease (but not 
disappear) and normal discharge will be more obvious 
- Improves confidence in use of yellow 
stamps 


¢ Physician provides support to couple choosing 
CrMS 


* Physician refers patient back to FCP after 
treatment so charting details can be reviewed 
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Figure 25-10: In this figure, the first, untreated cycle shows signs of cervical inflammation, a 13-day mucus cycle and an 8-day 


post-Peak phase. On examination, a grade || cervix was observed and treated. With the use of post-Peak HCG (see text) and 
pre-Peak yellow stamps, the cycle was very effectively managed (From: Pope Paul VI Institute research, 2004). 


Frequent 2W Observations 


— 


The frequent observation of wet without lubrication 
(2W) referred to as a “frequent 2W” pattern, has also 


Table 25-7: Observation of “Frequent 2Ws” 
Incidence of Positive Cervical Cultures 


been studied. This pattern which occurs during the early a 
pre-Peak phase of the cycle and during the post-Peak Weal Bikes 2 % 
phase of the cycle from Peak a onward. When this Duciiie ra aa 
pattern occurs, it is associated with a /ow-grade infec- Nesaiive ‘ we 
tion of the cervix. 
In 18 consecutive patients where the cervix has been 
cultured for all bacteria (not simply a f-strep culture), 15 
of them had positive cultures (83.3%) (Table 25-7). A full 
listing of the different bacteria that have been identified 
in these cases appears in Table 25-8. In these cases, 
antibiotic-specific treatment can be helpful. Examples Table 25-8: Organisms Cultured in Patients 
of treatment are shown in Figures 25-11 and 25-12. With with “Frequent 2W” Discharge Patterns 
appropriate antibiotic treatment, the 2W discharge dis- (N=18) 
appears. 

Organsim n % 
The author has seen one patient who had a continuous Group B:p-Hemolytic strep 5 278 
2W discharge (being managed elsewhere) that was left Gardnerella vaginalis 4 22.2 
uncultured and untreated. The patient, during her preg- Negative 3 16.7 
nancy, had a spontaneous rupture of membranes at 32 Candida albicans 2 1.4 
weeks and she delivered prematurely. Thus, these dis- Clostridium sp 2 11.1 
charge patterns are not just of academic interest, but Prevotella sp 2 11.1 


are clinically very important. Escherichia coli 1 5.6 
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Figure 25-11: A patient who is 36 years old, gravida 2, para 1, and having frequent 2W observations. She is 19.1 weeks 
pregnant and culture revealed yeast (Candida albicans) and Group B f-strep. Treatment with yeast medication and penicillin 
reverted her observations back to dry (From: Pope Paul V1 Institute research, 2004). 
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Figure 25-12: This patient has frequent 2W observations during the pre-Peak and post-Peak phases of the first cycle and one- 
half of the second cycle. Cervical culture revealed E. coli. |t was successfully treated with Keflex and the 2W observations 
disappeared (From: Pope Paul VI Institute research, 2004) 
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Green Discharge 


On occasion, the CrMS chart will reveal a persistent 
greenish discharge (Figure 25-13). Cases like this are 
rare. However, we have had the opportunity to culture 
four of these patients. In three of them, positive cul- 
tures existed (Table 25-9). An interesting feature of this 
particular circumstance is that all three of them had the 
presence of multiple organisms. Again, antibiotic-spe- 
cific treatment can be helpful in eliminating this pattern 
and the subsequent effects that result from chronic in- 
fection. 


Figure 25-13: A green mucus observation (From: Hilgers TW, 
Prebil AM, Daly KD, Hilgers SK: The Picture Dictionary of the 
CREIGHTON MODEL FertilityCare™ System, Pope Paul V! 
Institute Press, Omaha, NE, 2001) 


Table 25-9: Culture Results of Patients 
with Green Discharge (N=4) 


Results of Culture N % 
Postive’* 3 75.0 
Negative 1 25.0 


1. Included enterococcus faecalis, Gardnerelia vaginalis. Prev 
Prevotella bivia, Staphylococcus aureus, and Klebsiella pne 


2 Inall three cases. multiple organisms were present 


Implantation Mucus 

A 
There may be times when a chronic discharge pattern is 
completely normal although it might be interpreted as 
being related to a cervical inflammation. Such an ex- 
ample is present in Figure 25-14. In this case, the patient 
became pregnant during the course of this cycle, and 
the standard implantation bleeding is identified in days 
29, 30, and 31 of her cycle. However, on day 22 and 23 of 
her cycle, she had a Peak-type mucus discharge. This 
pattern, which been observed in a number of patients in 
early pregnancy, is called “implantation mucus.” The 
frequency of this has not been studied, but its exist- 


ence has been clearly observed. In this case, the mucus 
discharge is a normal variant and most likely an en- 
dometrial discharge. As a result, no treatment is neces- 
sary. Treatment of the cervix with any type of mechani- 
cal treatment would be contraindicated during preg- 
nancy. 


Continuous Peak-type Mucus 

ss 
The standardization of the mucus sign, which is the 
foundation of the CrMS, has allowed for the adaption 
of the definition of the Peak Day in those patients who 
have a continuous Peak-type mucus discharge. This 
pattern is commonly observed in women who have a 
normal cervix. 


Over a 10-year period of time, research showed that the 
last day of clear (K) could be used as a sign of the Peak 
Day in women who have regular menstrual cycles, a 
continuous mucus discharge of Peak-type mucus, and 
a normal cervix. In this study, women were identified 
who had a continuous discharge of Peak-type mucus 
and the description of clear (K), which disappeared dur- 
ing the post-Peak phase of the cycle (excluding pre- 
menstrual mucus). Twenty-six patients were studied for 
a total of 47 menstrual cycles (Table 25-9). The age of 
this population averaged 31.8 years, but ranged from 22 
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Figure 25-14: A conception cycle using the CrMS with Peak Day on day 17. Implantation mucus was present on days 22 and 
23 and implantation bleeding on days 29, 30, and 31. A positive serum pregnancy test on day 34 (Peak +19) was identified. All 
of the dates were confirmed by ultrasound (From: Pope Paul VI Institute research, 2004) 
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through 40 years of age. The average gravidity was 1.5 
and parity 1.3 with a range for both of 0 to 6. 


The general protocol asked for a progesterone level to 
be drawn on the third day following the last day of clear 
(K+3). In the actual study protocol, 35 of the 47 cycles 
had K+3 progesterone levels drawn. If the progester- 
one level was greater than 2.3 ng/mL, then the woman 
was postovulatory. That measurement of progesterone 
would provide the same information, based upon bio- 
chemical parameters as those which have defined the 
study of the Peak Day for several years. 


In this study, we also had one cycle in which the proges- 
terone level was drawn on K-1 and two cycles in which 
the progesterone level was drawn on K+4. Nine cycles 
were also studied in nine different patients where the 
progesterone level was not determined but the woman 
was undergoing an ovarian ultrasound study to deter- 
mine the exact day of ovulation. Table 25-10 shows the 
breakdown of the study group. 


The results of the study group for all 47 menstrual cycles 
are summarized in Table 25-11. The two women who had 
K+4 progesterone levels drawn had a mean level of 27.0 
with a range of 26.8 to 27.1 ng/mL (clearly postovu- 
latory by several days). The mean progesterone level 
for the K+3 group (n= 35) was 11.8 ng/mL with a range 
of 4,1-28.5 ng/mL. The woman whose progesterone level 
was drawn on K-1 had a level of 2.4 ng/mL (which is 
postovulatory). Finally, in the women who had ultra- 
sound studies of ovulation, all ovulations occurred from 
K-2 through K+1. In all 47 cases (100.0 percent) ovula- 


Table 25-10: K+3 Study Groups 
Consecutive Patients (N=26) 


Number of patients 26 
Number of cycles studied 47 


Type of study 


K-1 progesterone level 1 
K+3 progesterone level 35 
K+4 progesterone level 2 

9 


Follicular U/S series 


tion occurred by K+3 as indicated by either a progester- 
one level of greater than 2.3 ng/mL ora follicular rupture 
demonstrated by ultrasound. Thus, the last day of clear 
(K) as an alternative for the Peak Day proved to be 100 
percent reliable in this particular group of patients. 


As a result of this research, a new management proto- 
col was adopted for the continuous discharge of Peak- 
type mucus through the course of the menstrual cycle 
in women with regular cycles. It is beyond the scope of 
this textbook to go into the details of this exact protocol 
because it is specifically reserved to the function of the 
FCP. Examples of this management protocol, however, 
are shown in Figures 25-15, 25-16, and 25-17. But, a cau- 
tion is worth noting: there may be a tendency for the 
FCP and the physician to begin using the last day of 
clear as a new definition for the Peak Day. This is not 
what has been developed here. The Peak Day contin- 
ues to have its same definition but, in women with a 
continuous Peak-type mucus discharge (criteria), the 
“last day of clear” can be identified and substituted for 
the traditional definition of the Peak Day. It is extremely 
important not to use this new definition in any other 
circumstance except this one! 


Research continues to look further at this issue. It may, 
in the future, be of help. However, at the present time, 
that research is just beginning and is not the instruc- 
tion of the CrMS. Women who use this protocol (the 
last day of clear) also need to be aware of the standard 
definition of the Peak Day because the last day of clear 
may not be present in every cycle. 


Table 25-11: K+3 Study Group Hormone and 
Ultrasound Results! (N=47) 


Mean Range 
K-1 progesterone level 24 na 
(n=1) 
K+3 progesterone level 11.8 4.1-28.5 
(n=35) 
K+4 progesterone level 27.0 26.8-27.1 
(n=2) 
U/S series results Follicular rupture 
(n=9) K-2=1 
K-1=3 
K=2 
K+1=3 


1, Inall47 cases (100%) ovulation occurred by K+3 as indicated by a 
progesterone level >2.3 ng/mL or a follicular rupture demonstrated by 
US 


303 


304 


The Medical and Surgical Practice of NaProtECHNOLOGY 


[2 


10 
a %e 
I 


Figure 25-15: A cycle with a continuous Peak-type mucus discharge with the last day of clear observed on day 18. A K+3 
progesterone level was 22.2 ng/mL, which is definitively in the postovulatory range. Thus, post-Peak yellow stamps can be 
used in a cycle such as this and have been employed in the second line of charting (From: Pope Paul VI Institute research, 2004). 
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Figure 25-16: The last day of clear is observed on day 15 of the cycle in a woman who otherwise has post-Peak, Peak-type 
mucus. Her K+3 progesterone level was 18.0 ng/mL, which is in the postovulatory range. In a situation such as this, post-Peak 
yellow stamps can be used in the second cycle of charting so long as all other protocols are followed. It is shown in this fashion 
in the second line of charting (From: Pope Paul VI Institute research, 2004). 
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Figure 25-17: In this cycle, daily ultrasound examinations were being performed and follicular rupture (FR) was identified as 
occurring on K-1. Thus, the last day of clear (K), which was on day 11, would be an excellent indicator of an alternative Peak 


Day. Yellow stamps could be used in the second cycle of charting as depicted here in this example (From: Pope Paul VI Institute 
research, 2004). 
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Chas yoter 26 


Isomolecular Hormones versus 
Heteromolecular Artimones 
for Use in Therapeutics 


he classic definition of a hormone is a substance 

that is released into the bloodstream at one special 
tissue site and travels to a distant set of cells where the 
substance exerts its characteristic effects.'! The term 
“hormone” was first used by Professor Ernest Henry 
Starling. After Bayliss and Starling discovered the ac- 
tion of secretin in 1902, they recognized that the term 
“internal secretion” was an inadequate description of 
these substances.’ In June 1905, Starling used the term 
“hormone” in his Croonian Lecture on the chemical cor- 
relation of the function of the body. The word hormone 
is derived from a Greek verb, hormao, meaning to put 
into quick motion, to excite or to arouse.’ After secretin, 
the next hormones identified were thyroxin in 1914 and 
insulin in 1922. While extracts of ovarian estrogenic hor- 
mone were prepared by several investigators between 
1911 and 1918, an “ovarian hormone” was first isolated 
by E. Allen and E. Doisy in 1923. 


The results of early investigations indicated that the 
ovary secreted at least two substances. In 1897, Beard 
postulated that the corpus luteum served a necessary 
function during pregnancy and, in 1903, Fraenkel showed 
that destruction of the corpora lutea in pregnant rabbits 
caused miscarriage. By 1926, Loewe and Lange discov- 
ered a female sex hormone in the urine of menstruating 
women and observed that the concentration of the hor- 
mone varied with the phase of the menstrual cycle. The 


excretion of large amounts of estrogen in the urine dur- 
ing pregnancy was reported by Zondek in 1928. This 
finding was important to chemists who soon isolated 
an active substance. A few years later, its chemical struc- 
ture was elucidated.* 


In 1928, George Corner and Willard Allen studied adult 
ovariectomized rabbits after mating to evaluate the role 
of the corpus luteum. In 1929, they concluded: 


“the evidence is now complete that in the rabbit the 
corpus luteum is an organ of internal secretion, which 
has for one of its functions, the production of a 
special state of the uterine mucosa (progestational 
proliferation)...the function of the proliferated en- 
dometrium is to...protect the free blastocysts and to 
make possible their implantation.” 


Later, they obtained crude oily extracts of the corpora 
lutea. This extract enabled them to demonstrate its abil- 
ity to maintain progestational proliferation or pregnancy 
in rabbits which had been oophorectomized after mat- 
ing. Corner is credited with the discovery of the hor- 
monal action of progesterone in 1929.7 


Willard Allen, in his “Recollections of my Life with 
Progesterone,” recalled that the name progesterone was 
“born in a London pub.” At the time, the favorite name 
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for this hormone was “luteo-sterone.” In a move of in- 
ternational cooperation, Allen worked with others in the 
selection of the term, progesterone, which has now been 
universally accepted. 


The development of the capacity to produce large quan- 
tities of progesterone at low cost is attributed to Russell 
Marker. As a young man, Marker worked as a chemist 
for the Ethyl Gasoline Corporation where he was re- 
sponsible for the development of the process of octane 
rating. In the late 1930s, he became interested in the 
problem of mass-producing progesterone cheaply and 
decided that searching for a chemical precursor derived 
from plants was a reasonable approach. Marker’s hunch 
was strengthened by the discovery of a plant steroid, 
diosgenin. Several trips were carried out to search for 
plentiful sources of this plant steroid, and it led to the 
jungles of southern Mexico where Marker found that 
the roots of a plant, cabeza de negra, contained the 
diosgenin.° 


In the early 1960s, Jensen and colleagues suggested 
the presence of intracellular receptors for estrogens in 
target tissues. This was important historically because 
it was the first demonstration of receptors of the ste- 
roid/thyroid super family and because it provided the 
experimental approaches used to identify similar recep- 
tors for the other steroid hormones. A second form of 
the estrogen receptor has been identified more recently.* 


Over the last century, extraordinary amounts of work 
have been done in relation to the ovarian hormones, 
estrogen and progesterone, and their various synthetic 
substitutes. In the first half of the century, most of the 
work focused on the identification and production of 
the hormones that are naturally produced in the body. 
In the second half of the century, an overwhelming ma- 
jority of the research has gone into the production of 
substitutes for progesterone and estrogen. 


This work, in the latter half of the 20th century, has been 
stimulated by two major factors. The first is that the 
pharmaceutical industry has focused on developing 
compounds that can be patented and protected, thereby 
developing a profit. Secondly, the introduction of the 
oral contraceptive in 1960 led to a strong funding base 
for the pharmaceutical industry to pursue a variety of 
different formulations. 


Unfortunately, this has led to one of the single-most 
inexact biochemical, physiological and pharmaceutical 
applications in all of medicine. Medical literature is re- 
plete with the use of the terms “progesterone” and “es- 
trogen” even when they do not apply to the hormones 


normally manufactured in the body. In fact, medical pro- 
fessional meetings that deal with the hormones of the 
menstrual cycle or reproduction attest to the extensive 
misuse of terminology in this area. 


In the last half of the 20th century, the focus in repro- 
ductive biochemistry and pharmacology has been on 
the use of artificial hormone substitutes rather than 
the use of the naturally-occurring hormones as they 
chemically exist. This has been stimulated by the ab- 
sence of fundamental research in developing systems 
that would allow for the targeted use of hormones in the 
menstrual cycle. Since both estrogen and progesterone 
are produced in a cyclic fashion during the course of 
the menstrual cycle, they cannot be taken on a daily 
basis like other hormones. Rather, their use must be 
specifically targeted in the menstrual cycle. The absence 
of research in targeted reproductive hormone use has 
generated a focus on substitutes that suppress or de- 
stroy normal hormone function and make it appear sim- 
plistically that such targeting is unnecessary. 


The CREIGHTON MODEL FertilityCare™ System 
(CrMS) and NaPro&TECHNOLOGY provide a simple and 
reproducible means by which the menstrual cycle can 
be targeted, thus re-emphasizing the use of hormones 
that are naturally produced in the body. To use such 
hormone preparations, the physician needs to have a 
sound understanding of basic steroid biochemistry (and 
the importance of such use) along with the pharmaco- 
logic differences between the various applications and 
an understanding of the pharmacokinetics for the use 
of such hormones. 


Overview of Steroid Biochemistry 

SS 
Steroids make up a subclass of lipids and are distin- 
guished by a basic skeletal structure of four fused rings 
termed perhydrocyclopentanophenanthrene (Figure 26- 
1). The steroid subcategory of molecules is part of a 
large and diverse family of chemical compounds that 
come under the rubric of terpenes or isoprenoids. This 
disparate group includes natural rubber, numerous fra- 
grant oils, turpentine hydrocarbons, carotenoids, and 
fat-soluble vitamins.’ 


In Figure 26-2, steroid carbon atoms are numbered and 
the perhydrocyclopentanophenanthrene rings are indi- 
cated by letters. This basic structure, with 27 carbon 
atoms. is found in cholesterol. Cholesterol has the dis- 
tinction of being the first isopentenoid isolated in pure 
form. The generic form steroid is derived from it. The 
initial stage in steroid biosynthesis is the conversion of 


Figure 26-1: The perhydrocyclopentanophenanthrene ring 
structure (From: O'Malley BW, Strott CA: Steroid Hormones: 
Metabolism and Mechanism of Action. In: Yen SSC, Jaffe RB, 
Barbieri RL: (Eds): Reproductive Endocrinology: Physiology, 
Pathophysiology and Clinical Management. 4th Ed. W.B. 
Saunders Co., Philadelphia, 1999), 


cholesterol to the C,, compound, pregnenolone, by los- 
ing a 6-carbon fragment (Figure 26-3). This takes place 
within mitochondria of cells capable of initiating ste- 
roidogenesis. In addition to the ability of the cells in the 
adrenal cortex, ovary, testes, and placenta to perform 
cholesterol-side-chain cleavage, cells in specific areas 
of the brain can also perform this function.’ 


Steroid synthesis consists of two general pathways, a 
pregnenolone (the embryonic precursor from which all 
biologically active steroid hormones are produced) path- 
way and a progesterone (produced from pregnenolone 
by the action of 3-B-hydroxysteroid dehydrogenase) 
pathway. Synthesis of the C,, estrogenic steroids (es- 
trone and estradiol-17B) and the C,, androgenic hor- 
mone (testosterone) is shown in Figure 26-3. The kinds 
of steroids produced and secreted will depend on the 
physiologic (or pathophysiologic) nature of the ste- 
roidogenic cell and the inactivity of inherent enzyme 
systems.’ 


The natural steroids are named after the saturated hy- 
drocarbons and when all rings are saturated, the parent 
name ends in -ane (Figure 26-4), The names for unsatur- 
ated or aromatic steroids are derived from the saturated 
compounds by changing the terminal -ane to 
-ene, -diene, or -triene, preceded by the number of the 
lowest carbon atom involved.’ 


In the metabolism of progesterone, the liver irreversibly 
reduces the ring A double bond. Reduction of the ring A 
double bond is followed by reduction of the 3-keto 
group. The two reduction steps are commonly combined 
and referred to as ring A reduction. In the reduction of 
ring A, the hydrogen at C, can be introduced in either 
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Figure 26-2: The standard steroid configuration used for 
purposes of nomenclature. The steroid carbon atoms are 
numbered and ring structures are designated by letters (From: 
O'Malley BW, Strott CA: Steroid Hormones: Metabolism and 
Mechanism of Action. In: Yen SSC, Jaffe RB, Barbieri RL: 
(Eds): Reproductive Endocrinology: Physiology, Pathophysi- 
ology and Clinical Management. 4th Ed. W.B. Saunders Co., 
Philadelphia, 1999). 
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Figure 26-3: The metabolic pathways for the ovarian bio- 
genesis of estrogen and progesterone (Adapted from: 
Loughlin T, Cutler GB: Pro-Opiomelanocortin and Regulation 
of Adrenal Androgen. In: Lobo BA (Ed). Seminars in Repro- 
ductive Endocrinology, 5:153-159, 1987). 
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Pregnane 
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Figure 26-4: The structure of the parent compounds when all of the steroid rings are 
saturated (From: O'Malley BW, Strott CA: Steroid Hormones: Metabolism and Mechanism 
of Action. In: Yen SSC, Jaffe RB, Barbieri RL: (Eds): Reproductive Endocrinology: Physi- 
ology, Pathophysiology and Clinical Management. 4th Ed. W.B. Saunders Co., Philadel- 


phia, 1999). 


the alpha or beta position. The reductases of liver re- 
quire nicotinamide adenine dinucleotide phosphate 
(NADPH) and are located in either microsomes (5 c- 
reductase) or the cell sap (5 B-reductase). Beta reduc- 
tion at C, for progesterone is predominant in humans. 
Reduction of the 3-keto group usually results in forma- 
tion of a 3 o-hydroxyl group. Progesterone also under- 
goes reduction of the 20-keto group. As indicated in 
Figure 26-5, the metabolic pathway goes from progest- 
erone to pregnenolone to pregnanediol (an excretory 
by-product).’ 


The metabolism of estrogen is shown in Figure 26-6. 
Estrogen by-products are largely excreted in the urine 
as glucuronides and sulfonates of estrone, estradiol, 
and estriol along with 2-hydroxyestrone. The compound 
2-hydroxyestrone can be further metabolized by methy- 
lation at C,-methoxyestrone. Estrone and 2-hydroxy- 
estrone are the major metabolites in normal subjects.’ 


Steroids can be transferred from blood to urine without 
being changed, but in small amounts compared to re- 
duced and conjugated metabolites. Although steroids 
and their metabolites can be quantified in urine, the cus- 


tomary practice in reproductive endocrinology is to de- 
termine the concentrations of biologically active ste- 
roid hormones in plasma or serum.’ 


Progesterone is secreted by the ovary mainly from the 
corpus luteum during the second half of the menstrual 
cycle. Secretion begins just prior to ovulation from the 
follicle that is destined to release the egg. If the ovum is 
fertilized, implantation will take place about seven days 
later and, almost at once, the developing trophoblasts 
begin secreting human chorionic gonadotropin (HCG) 
into the maternal circulation. HCG is very similar in its 
chemical structure to luteinizing hormone (LH) and one 
of its main functions is to stimulate the corpus luteum 
to continue producing progesterone and estrogen. 
Thus, it sustains the functional life of the corpus lu- 
teum. Measurements of the rate of secretion of proges- 
terone suggest that a few milligrams per day are se- 
creted during the follicular phase of the cycle, but 10 to 
20 mg are secreted during the luteal phase and several 
hundred milligrams are secreted during the latter part of 
pregnancy. Rates of 1 to 5 mg per day have been mea- 
sured in men and are comparable to the values in women 
during the follicular phase of the cycle.’ 
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Figure 26-5: The pathway for progesterone metabolism from progesterone to pregnanedio!l (From: O' Malley BW, Strott CA: 
Steroid Hormones: Metabolism and Mechanism of Action. In: Yen SSC, Jaffe RB, Barbieri RL: (Eds): Reproductive Endocrinology: 
Physiology, Pathophysiology and Clinical Management. 4th Ed. W.B. Saunders Co., Philadelphia, 1999). 
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Figure 26-6: The pathway for the metabolism of estradiol-17$ (From: O’ Malley 
BW, Strott CA: Steroid Hormones: Metabolism and Mechanism of Action. In: Yen 
SSC, Jaffe RB, Barbieri RL: (Eds): Reproductive Endocrinology: Physiology, Patho- 
physiology and Clinical Management. 4th Ed. W.B. Saunders Co., Philadelphia, 


1999). 


The ovaries are also the principle source of circulating 
estrogen in premenopausal women. The major secre- 
tory product is estradiol, which is synthesized by granu- 
losa cells from androgenic precursors that are provided 
by the theca cells. Aromatase activity is induced by 
gonadotropins, which act via plasma membrane recep- 
tors to elevate intracellular concentrations of cyclic ad- 
enosine monophosphate (AMP). The ovary contains a 
form of 17 B-hydroxy steroid dehydrogenase (Type 1) 
that favors the production of testosterone and estra- 
diol from androstanedione and estrone respectively. 
However, the liver contains another form of this enzyme 
(Type 2) that favors oxidation of circulating estradiol to 
estrone, and both of these steroids are then converted 
to estriol. All three of these estrogens are then excreted 
in the urine along with their glucuronide and sulfate 
conjugates. 


In postmenopausal women, the principle source of es- 
trogen is adipose tissue stroma and other non-ovarian 


sites where estrone is synthesized from dehydroepi- 
androsterone, which is secreted by the adrenal cortex. 
In men, estrogens are produced by the testes, but 
extragonadal production by aromatization of circulat- 
ing C,, steroids (such as androstanedione and dehy- 
droepiandrosterone) appears to account for the major- 
ity of circulating estrogenic hormones. Thus, the level 
of estrogens is regulated in part by the availability of 
androgenic precursors. Large quantities of estrogens 
are also synthesized by the placenta, which uses fetal 
dehydroepiandrosterone and its 16 @-hydroxy] deriva- 
tive to produce estrone and estriol, respectively. Hu- 
man urine of pregnancy is thus an abundant source of 
natural estrogens.’ (For those interested in a more in- 
depth review of steroid biochemistry, they are referred 
to the excellent reviews of Loose-Mitchell and Stancel* 
and O’ Malley and Strott’). 
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Progesterone and Estrogen Receptors 

On a ee 
A single progesterone receptor (PR) gene is respon- 
sible for producing two isoforms of the progesterone 
receptor, PR-A and PR-B. The biological activities of 
PR-A and PR-B are distinct and depend on the targeted 
gene in question. The shorter PR-A acts as a transcrip- 
tional inhibitor of other steroid receptors. Specifically, 
liganded PR-A represses the stimulation of target genes 
by estrogen, glucocorticoids, mineralocorticoid and an- 
drogen receptors. In most cells, PR-B mediates the stimu- 
latory activities of progesterone. PR-A also inhibits this 
action of PR-B. The amino-terminus of PR-A is the in- 
hibitory domain responsible for the transrepression 
caused by PR-A. This inhibitory domain is present in 
both PR-B and PR-A, but for unknown reasons only 
PR-A has repressor activity. 


The estrogen hormones exert their effects by interac- 
tion with those receptors that are members of the super 
family of nuclear receptors. There are two distinct es- 
trogen receptors: ER-o and ER-f (products of separate 
genes). The first one discovered was ER-@, and it is 
mostly located in the female reproductive tract (espe- 
cially the uterus, vagina, and ovaries), the mammary 
glands, the hypothalamus, endothelial cells, and vas- 
cular smooth muscle. ER-B is expressed in a somewhat- 
different tissue distribution, found mostly in the pros- 
tate and ovaries and found in lower abundance in the 
lungs, brain, and vasculature. The receptors appear to 
have different biological functions and may respond 


differently to various estrogenic compounds. For ex- 
ample, while both receptors bind estradiol-17B, the 
phytoestrogen Genistein binds to ER-B with about a 
five-fold higher affinity than to ER-a.* 


Effects of Progesterone and Estrogen 

diate aia dal nal Se ld 
The name progesterone refers to a single compound 
that is identifiable by its molecular structure. The term 
estrogen, on the other hand, refers to a family of com- 
pounds that have a general group of predictable physi- 
ological effects. Progesterone is a naturally occurring 
C,, steroid; testosterone is a naturally occurring C., , ste- 
roid; and the estrogens are naturally occurring C., , ste- 
roids. 


The effects of progesterone on the menstrual and fertil- 
ity cycle are outlined in Table 26-1. Progesterone inhib- 
its the effects of estrogen on the endocervical mucus- 
producing crypts and stimulates the production of Type 
G mucus mostly during the postovulatory phase of the 
cycle and during pregnancy. This type of mucus acts as 
a barrier to sperm penetration, what is often referred to 
as a closure of the biological valve. In pregnancy, it also 
inhibits access of various pathogenic bacteria into the 
intrauterine cavity. 


Progesterone also decreases the frequency of the hy- 
pothalamic pulse generator and increases the amplitude 
of LH pulses released from the pituitary gland. After 


Table 26-1: Effects of Progesterone on the Menstrual and Fertility Cycle 


¢ Stimulates production of Type G mucus in the cervix during the cycle and in 


pregnancy 


* Decreases frequency of the hypothalamic pulse generator 


* Increases the amplitude of LH pulses released from the pituitary 


* Stimulates the development of secretory changes in the endometrium 


* Decreased progesterone late in the cycle is main determinant for onset of 
menstruation (with an assist from estrogen) 


* Induces early decidual changes in the endometrial stroma 


* Causes cytological alterations toward the condition of pregnancy in vaginal 


epithelium 


* Very important in the maintenance of pregnancy 


* Decreases myometrial contractility 


¢ Induces proliferation and maturation of the acini (glands) of the breast 


(especially in pregnancy) 


¢ Is thermogenic 


Adapted from: Loose-Mitchell DS, Stance! GM: Estrogen and Progestins. In: Hardman JE, Limbird LE, 
Gilman AG (Eds). Goodman and Gilman's The Pharmacological Basis of Therapeutics. Inti Ed. (10th) 


McGraw-Hill; New York 2001 


ovulation, progesterone production decreases myome- 
trial contractility. The progesterone hormone is also ther- 
mogenic, which accounts for the elevated basal body 
temperature in women during the postovulatory phase 
of the cycle.*” Decrease in progesterone production late 
in the menstrual cycle is the main determinate for the 
onset of menstruation (with help from estrogen). 


Progesterone also stimulates the development of secre- 
tory changes in the endometrium, which are essential 
for implantation ofa blastocyst. It can also induce early 
decidual changes in the endometrial stroma and causes 
cytological alterations toward the condition of preg- 


Table 26-2: Metabolic and Other Effects 
of Progesterone 


* Does not affect the beneficial effects of estrogen on 
either HDL-C or LDL-C profiles 


* Undergoes rapid first-pass metabolism 


* Is bound to albumin and cortisol-binding globulin (CBG or 
transcortin) 


Has short half-life 


* Metabolized in the liver primarily to hydroxylated 
metabolites and their sulfate and glucuronide conjugates, 
which are eliminated in the urine 


* Has anxiolytic effects in CNS 


Adapted from: Loose-Mitchell DS, Stance! GM: Estrogen and Progestins. In: 
Hardman JE, Limbird LE, Gilman AG (Eds). Goodman and Gillman’s The 
Pharmacological Basis of Therapeutics. Int! Ed. (10th) McGraw-Hill; New York 
2001 
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nancy in the vaginal epithelium. Progesterone, which 
progresses to very high levels during pregnancy, is im- 
portant for maintaining pregnancy.’ Progesterone also 
decreases myometrial contractility and does this during 
pregnancy. In the breast, it induces proliferation and 
maturation of the acini (the glands). While this does 
occur to some extent during the menstrual cycle, the 
effects on the breast are most prominent in pregnancy. 


Some of the metabolic and other effects of progester- 
one are outlined in Table 26-2. Progesterone does not 
interfere with the beneficial effects of estrogen on ei- 
ther high-density lipoprotein cholesterol (HDL-C) or low- 
density lipoprotein cholesterol (LDL-C) profiles. It is 
found circulating in the serum mainly bound to albumin 
or cortisol-binding globulin (CBG or transcortin). It is 
metabolized in the liver primarily to hydroxylated me- 
tabolites and their sulfate and glucuronide conjugates. 
These are then eliminated in the urine. Progesterone 
has a fairly short half-life and undergoes rapid first- 
pass metabolism. Progesterone also has anxiolytic and 
antidepressant effects on the central nervous system.* 
Progesterone may also protect against fibrocystic breast 
disease, endometrial and breast cancer, and osteoporo- 
sis. [t promotes fat burning for energy and can act as a 
diuretic.'" 


The general effects of estrogens are outlined in Table 
26-3. The estrogens are important in the development 
of secondary sexual characteristics in females. This in- 
cludes the growth and development of the vagina, uterus 
and fallopian tubes. Along with other hormones, estro- 


Table 26-3: General Effects of Estrogens 


Development of Secondary Sexual Characteristics in Females 


* Growth and development of the vagina, uterus and fallopian tubes 


* With other hormones, causes enlargement of the breasts through promotion 
of ductal growth, stromal development and the accretion of fat 


* Contributes to molding the body contours, shaping the skeleton and bringing 
about the pubertal growth spurt of the long bones 


* Growth of axillary and pubic hair 


* Pigmentation of the genital region, nipples and areola (in pregnancy) 


* Breast ducts in pregnancy mature 


* Has positive effects on bone mass 


* Increases HDL cholesterol 


* Decreases LDL cholesterol and lipoprotein A 


Adapted from: Loose-Mitchell DS, Stance! GM: Estrogen and Progestins. In: Hardman JE, Limbird LE, 
Gilman AG (Eds). Goodman and Gillman’s The Pharmacological Basis of Therapeutics. Intl Ed. (10th) 


McGraw-Hill; New York 2001 
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gen will also cause enlargement of the breasts through 
promotion of ductal growth, stromal development and 
the accretion of fat. It contributes to the molding of the 
body contour, shaping of the skeleton, and pubertal 
growth spurt of the long bones; it also has positive 
effects on bone mass. The growth of axillary and pubic 
hair and the pigmentation of the genital region (as well 
as the nipples and areola during pregnancy) are also 
estrogen-related effects. In pregnancy, it also induces 
the breast ducts to mature. Estrogen increases HDL-C 
while decreasing LDL-C and lipoprotein-A.* 


The effects of estrogen in the menstrual and fertility 
cycle are outlined in Table 26-4. In the preovulatory 
phase of the cycle, estrogen stimulates the growth of a 
new proliferative endometrium following the shedding 
of the endometrium during menses. It will stimulate the 
endocervical crypts to produce type E mucus, which is 
essential for sperm migration and penetration through 
the cervix and for fertility (referred to as opening the 
biologic value). Estrogen will also increase rhythmic 
myometrial contractions, which can be identified dur- 


ing the preovulatory phase of the cycle with the use of 


real-time ultrasonography. These contractions may as- 
sist sperm transport.* Estrogen will also increase tubal 
muscular contractility. 


Following ovulation, high estrogen levels cause a feed- 
back to the hypothalamic-pituitary axis to decrease fol- 
licle-stimulating hormone (FSH) and luteinizing hormone 
(LH) production. This is one of the major postovulatory 
effects of estrogen production. Estrogen also enables 
the induction of progesterone receptors and induces 
the maturation of cells in the vaginal epithelium. Estro- 


Table 26-4: Effects of Estrogen on the 
Menstrual and Fertility Cycle 


* Induces endometrial proliferation 
* Stimulates type E cervical mucus production 


* Increases rhythmic myometrial contractions (which may 
assist sperm transport) 


* Increases tubal muscular contractility 


* Feeds back to hypothalamic pituitary axis to decrease 
FSH and LH production 


* Enables induction of progesterone receptors 


* Induces maturation of cells in the vaginal epithelium 


Adapted from: Loose-Mitchell DS, Stance! GM; Estrogen and Progestins. In 
Hardman JE, Limbird LE, Gilman AG (Eds), Goodman and Gillman’s The 
Pharmacological Basis of Therapeutics. Int! Ed. (10th) McGraw-Hill; New 
York 2001 


gen undoubtedly has an effect on the secretory cells in 
the endometrium during the postovulatory phase of the 
cycle, but its exact role has not been clearly elucidated. 
Further research in this area may be very important in 
the future development of strategies for the treatment 
of various reproductive abnormalities. 


The general pattern of steroid hormone action seems to 
include all of the following*: 


1. Uptake of steroid by the target cell in binding to 
specific steroid cytoplasmic receptor. 


~) 


Transformation of the receptor complex to an 
active form. 


3. Translocation of the transformed steroid-recep- 
tor complex to the nucleus. 


4. Binding of this active complex to specific “ac- 
ceptor” sites on the genome (chromatin DNA 
and acidic non-histone protein). 


5. Activation of the transcriptional apparatus (RNA 
polymerase) resulting in the appearance of new 
RNA species, which includes specific mRNAs. 


6. Transport of the hormone-induced RNA to the 
cytoplasm resulting in the synthesis of new pro- 
teins on cytoplasmic ribosomes. 


7. Finally, the appearance of a specific steroid-me- 
diated functional response characteristic of that 
particular target tissue. 


lsomolecular Hormones (IMH) vs. 
Heteromolecular Artimones (HMA) —— 
With the development of the oral contraceptive and its 
widespread marketing in 1960, a considerable amount 
of effort has gone into the research and investigation of 
a series of biochemicals that have both estrogen-like 
and progesterone-like properties, but are neither estro- 
gen nor progesterone. The first orally active estrogen 
substitute was the non-steroidal compound diethylstil- 
bestrol, which was synthesized by E.C. Dodds in 1938."! 
Subsequently, it was found that an alteration of the tes- 
tosterone molecule yielded an orally active compound, 
ethiny] testosterone (ethisterone), that had some proges- 
tational-type activity.* In 1950, it was found that the re- 
moval of the C,, carbon from testosterone resulted in a 
significant decrease in androgenic activity.'* Djerassi 
and Rosenkrantze saw the theoretical potential of these 
new “19-nor steroids” and in 1951, they synthesized 19- 
nor progesterone and ultimately norethindrone, the 19- 
nor version of ethisterone. Searle Laboratories, in 1952, 


synthesized norethynodrel. Later, norethynodrel was 
selected as a potential oral contraceptive agent for test- 
ing ina small group of women. It was later shown that 
norethynodrel had the ability to suppress ovulation but 
irregular spotting and bleeding were common, so the 
estrogen mestranol was added to the norethynodrel pill 
to yield a combined medication marketed under the name 
Enovid. This pill. Enovid, was the first marketed birth 
control pill. Thereafter, the number of available prepara- 
tions proliferated. 


In 1964, ethinyl estradiol was introduced as an alterna- 
tive to mestranol as the estrogenic component. Several 
other progestational agents became available. Growing 
evidence of an association between the estrogen com- 
ponent potentially catastrophic side effects accelerated 
the trend toward “low-dose” combination pills contain- 
ing less than 50 ug of ethinyl estradiol. A variety of 
different combination preparations have since been 
marketed. These contain varying ratios of the estrogen 
and progesterone substitutes across a 21-day period of 
administration in order to minimize the clinical side ef- 
fects.° 


From a clinical point of view, this creates a blurring in 
the minds of physicians as to what is an estrogen which 
is produced naturally in the body and progesterone 
which is also the same as that manufactured in the hu- 
man body. The blurring of the distinctions between 
these two has become so significant that, in reading 
medical literature (including very high profile treatises), 
the distinction between what is the naturally occurring 
hormone versus an artificial substitute, which is of the 
naturally occurring hormone, has occurred. 


To deal with this in NaProTECHNOLOGY. this chapter 
introduces new terminology to allow one to speak fac- 
tually about the various preparations. The new termi- 
nology includes the terms isomolecular hormone (IMH) 
and heteromolecular artimone (HMA). These are de- 
fined as follows: 


Isomolecular Hormone (IMH): 
This is a chemical that is chemically (by nature of its 
molecular structure), biologically, physiologically 
and pharmacologically identical to the hormone that 
is manufactured naturally in the human body. While 
these are often referred to as “natural hormones,” 
the actual origin of the chemical is not as important 
as the isomolecular nature of it. These chemicals 
can be synthesized from various precursors and 
made to be identical to the human hormone. In fact. 
there are virtually no isomolecular hormones in use 
at the present time that are natural in the sense that 
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they have been derived from a natural source. These 
hormones are also properly referred to as bio-iden- 
tical. 


Heteromolecular Artimones (HMA): 

These are chemicals that are distinct and different 
from the isomolecular hormone to which they are 
often confused. In the case of reproductive hor- 
mones, they may have estrogen-like and progester- 
one-like activity, but invariably that activity is not 
the same as the isomolecular hormones. Furthermore, 
they also have chemical activities in the body that 
are distinctly different from the isomolecular hor- 
mones. These HMAs are substitutes for the “real 
thing.” Chemical compounds with biological activi- 
ties that are progesterone-like have been variously 
referred to in the literature as progestins, progesta- 
tional agents, progestagens, progestogens, 
gestagens or gestogens. Often, however, the term 
progesterone is used to refer to these hormones and 
that is inaccurate. Thus, it is appropriate to refer to 
these substitutes as artimones (artificial hormones) 
or more specifically 7MA progestins and HMA es- 
(rins. 


The molecular structures of IMH progesterone, IMH 
estradiol , a variety of HMA progestins and HMA es- 
trins are shown in Figure 26-7. It is easy to see how the 
chemical structures differ. 


The distinctions between these different chemicals can 
be demonstrated. In Table 26-5, the relative potencies 
of the IMH progesterone and various HMA progestins 
are shown. These potencies were derived by looking at 
the relative doses required to elicit responses similar to 
those seen in premenopausal, secretory endometria. The 
HMA progestins are significantly more potent than the 
IMH progesterone. Birth control pills contain only HMA 
progestins, the most common of which is norethindrone 
(Table 26-6). The progestational, estrogenic, androgenic 
and endometrial activity of various oral contraceptive 
components is listed in Table 26-7. In this assessment, 
the progestational activity was assessed by the induc- 
tion of glycogen vacuoles in the human endometrium. 
While the HMA estrins do not contain progestational 
or androgenic activity, most of the 19-nortestosterone 
progestational agents (HMA progestins) have signifi- 
cant androgenic activity. 


Estradiol metabolism varies, depending upon the stage 
of the menstrual cycle because of the cyclic rates of 
production of that hormone. Thus, it is also different 
between the pre- and post-menopausal phase of a 
woman’s life. Estradiol undergoes rapid hepatic bio- 
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Figure 26-7: The structural formula for the HMA estrins and the HMA progestins side by side with IMH estradiol and IMH 


progesterone. 


Table 26-6: Most Common HMA Progestins in 
Combination Birth Control Pills'—1995 


N % 
Table 26-5: Relative Potencies of 
IMH Progesterone and saat Ute nie 23 62.2 
Various HMA Progestins!” Ortho-Novum 1/35 
Ortho-Novum 1/50 
Levonorgestrel a 10.8 
Triphasil-21 
Progsterone 1 
Norgestrel 2 5.4 
Dydrogesterone 10 Lo/Ovral 
Medroxyprogesterone acetate (Provera) 50 Norethindrone acetate 2 5.4 
Norethindrone 500 Loestrin 
L Norgestrel 4,000 Norgestimate 2 5.4 
Ortho Tri-Cyclen 
1. The relative doses required to elicit responses similar to those seen Ethynodiol diacetate 2 54 
in premenopausal, secretory endometrium Demular 
2 Kina RJB, Whitehead MI: Assessment of the Potency of Oral 
Administered Progestins in Women. Fertil Steril 46: 1062, 1986. Desogestrel 2 5.4 
Desogen 


1, Choice of Contraceptives. The Medical Letter on Drugs and 
Therapeutics. New Rochelle, NY 37:9, 1995. 
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Table 26-7: Biologic Activity of Oral Contraceptive Components ' 


Progestational Estrogenic 


Class Compound Activity? 
19-Nortestosterone progestins 
Gonane 
Levonorgestrel 2.0 
di-Norgestrel 1.0 
Estrene 
Ethynodio! (ethynodrel) diacetate 0.53 
Norethindrone (norethisterone) acetate 0.44 
Norethindrone (norethisterone) 0.38 
Lynestrenol 0.33 
5-10 Estrene 
Norethynodrel 0.10 
HMA estrins 
Ethiny! estradiol 0 
Mestranol 0 
1. 
2 


Obstet Gynecol 47:106-111, 1976. 


Androgenic Endometrial 
Activity’ Activity* Activity® 
0 15.0 2.0 
0 78 1.0 
0.86 1.0 0.5 
0.38 2.5 0.067 
0.25 1.6 0.033 
2.60 4.8 = 
2.08 0 0,036 
100.00 0 
67.00 0 


From: Dickey RP: Individual oral contraceptive activity. In: Managing Contraceptive Pill Patients. Ed 3. Durant. OK. Creative Infomatics. 1983. 
. Induction of glycogen vacuoles in human endometrium. From: Dickey RP, Stone S: Progestational Potency of Oral Contraceptives. Am J 


3. Rat vaginal epithelium assay. From: Jones RC, Edgren RA: The Effects of Various Steroids on Vaginal Histology in the Rat. Fertil Steril 


24:284-291 


4. Ratventral prostate assay. From: Tausk M. deViser J: Intemational Encyclopedia of Pharmacology and Therapeutics. Elmsford, NY, Pergamon 


Press. Sect 48, Vol ll, Chap 28, 1972 


5. Delay of menses, From: Greenblatt RB: Progestational Agents in Clinical Practice. Med Sci 37-49, May 1967 


transformation, and its plasma half-life is short. On the 
other hand, ethinyl! estradiol is cleared more slowly than 
estradiol due to decreased hepatic metabolism. The elimi- 
nation phase half-life of ethiny! estradiol has been re- 
ported in various studies to be 13 to 24 hours.* Unlike 
estradiol, its primary root of biotransformation is via 2- 
hydroxilation and subsequent formation of the corre- 
sponding 2- and 3-methyl ethers. Mestranol is the 3- 
methyl ether of ethinyl estradiol and, in the body, it 
undergoes rapid hepatic demethylation to ethinyl es- 
tradiol which is its active form. 


The HMA progestins and HMS estrins are widely used 
in reproductive and postmenopausal medicine at this 
time. Those more commonly used preparations are iden- 
tified in Table 26-8. They are all approved by the Food 
and Drug Administration (FDA). Yet, the distinctions 
between the isomolecular hormones and heteromolecu- 
lar artimones continue to be blurred even at the FDA 
level. 


The metabolic effects of the heteromolecular artimones, 
which are commonly used in the contraceptive medica- 
tions, are varied and well recognized. These are listed in 
Table 26-9. Ethiny] estradiol causes a decrease in serum 
albumin and some amino acids while resulting in an in- 
crease of the serum globulins (angiotensinogen and cer- 
tain clotting factors). Sodium excretion, vitamin B com- 
plex, and vitamin C are decreased. Cholesterol and trig- 


lycerides are increased, Breast tenderness and endome- 
trial steroid receptors are also increased. The 19-nortes- 
tosterone derivatives increase plasmal insulin while 
decreasing glucose tolerance. They also decrease HDL 
cholesterol while increasing LDL cholesterol. Nitrogen 
retention is also increased and skin sebum production 
is increased (although countered to some extent by the 
HMA estrin component). CNS effects are also increased 
and endometrial steroid receptors are decreased by these 
derivatives. 


A number of clinical effects are associated with the 
HMAs used in contraceptive medications. These are 
listed in Table 26-10. They include HMA estrin-related 
effects such as adverse mood changes, the enhance- 
ment of thrombosis, increased blood pressure, venous 
thromboembolism and hepatocellular liver adenomas. 
HMA progestin-related effects also include adverse 
mood changes in addition to weight gain, acne and ner- 
vousness. The combination of the two HMAs has re- 
sulted in increased myocardial infarction in smokers over 
the age of 35, a delayed time to conception after the 
discontinuation of the HMA, and a lower return of the 
fertility rate. Breast cancer diagnosis and invasive cer- 
vical cancer are also increased. 
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Table 26-8: Commonly Used Preparations in Reproductive and Postmenopausal Medicine! 


Source of active Generic FDA Isomolecular Heteromolecular 
Generic Name Brand Name Ingredients Available Bio-identical Approved Hormone (IMH) Artimone (HMA) 
Conjugate estrogens Premarin Pregnant mare's No No Yes No Yes 
urine 
Estropipate Ogen Synthesized from Yes No Yes No Yes 
Mexican yams 
Ethiny! estradiol Estiny! Sythesized from No No Yes No Yes 
Mexican yams 
Estradiol/ Activella Both synthetic No No Yes No Yes 
norethindrone acetate 
Conjugated estrogens Prempro Pregnant mare's No No Yes No Yes 
medroxyprogesterone urine and synthetic 
acetate 
Medroxyprogesterone Provera Synthetic Yes No Yes No Yes 
acetate Cycrin, Amen 
Norethindrone acetate Aygestin Synthetic No No Yes No Yes 
Testosterone Depo- Synthetic Yes No Yes No Yes 
cypionate testosterone 
Testosterone Delatestry| Synthetic Yes No Yes No Yes 
enanthate 


1, Adapted from: Reed-Kane D: Natural Hormone Replacement Therapy: What it is and what consumers really want. Int J Cmpd Ph 5: 332-335, 2001 


Table 26-9: Metabolic Effects of HMAs Used in Table 26-10: Clinical Effects of HMAs Used in 
Contraceptive Medications Contraceptive Medications' 
Effect Clinical Effects 
Ethinyl Estradiol Adverse mood changes HMA estrogen 
Serum albumin Decreased over 50 ug 
Amino acids Decreased HMA progestin 
Globulins Increased 
Angiotensinogen Weight gain HMA progestin 
Clotting factors Acne HMA progestin 
Cholesterol Increased Nervousness HMA progestin 
Triglycerides Increased 
Sodium excretion Decreased Enhances thrombosis HMA estrogen 
Vitamin B complex Decreased Increased blood pressure HMA estrogen 
Ascorbic acid (Vit C) Decreased Venous thromboembolism HMA estrogen 
Breast tenderness Increased Hepatocellular liver adenoma HMA estrogen 
Endometrial steroid receptors Increased Myocardial infarction in smokers HMA OC’ 
Delayed time to conception HMA OC 
19-Nortestosterone Derivatives Lower return of fertility rate HMA OC 
Plasma insulin Increased Breast cancer diagnosis HMA OC/progestin 
Glucose tolerance Decreased Invasive cervical cancer HMA OC 
HDL cholesterol Decreased _ SSS ee ee ee Se 
LDL cholesterol Increased Adapted from: Mishell DR: Contraception. In: Yen SSC, Jaffe RB, Barbieri 
Nitrogen retention Increased RL (Eds). Reproductive Endocrinology: Physiology, Pathophysiology and 
Skin—sebum production Increased Clinical Management. 4th Ed. WB Saunders Co., Philadelphia, 1999 
CNS effects Increased 
Endometrial steroid receptors Decreased 1. OC = oral contraceptive 


Adapted from: Mishell DR: Contraception. In: Yen SSC, Jaffe RB. Barbieri 
RL (Eds). Reproductive Endocrinology: Physiology, Pathophysiology and 
Clinical Management. 4th Ed. WB Saunders Co.. Philadelphia, 1999 


Isomolecular Hormones 

—————— 
A variety of isomolecular hormones for both progester- 
one and estrogen are commercially available and are 
available through compounding pharmacists. These are 
listed in Table 26-11. These are sometimes referred to as 
hioidentical hormone preparations, which means that 
they are biologically and physiologically identical to 
the hormones naturally produced in the body. The term 
“bioidentical hormone” is a good and accurate term for 
referring to these preparations. All of the ingredients in 
these preparations are approved by the FDA, although 
some combinations of them have not yet received offi- 
cial FDA approval. Much of this relates to the availabil- 
ity of good research in these areas. While a consider- 
able amount of research has been done, no lobby exists 
specifically to promote the isomolecular hormones at 
the FDA level. Thus, the adequate review of these prod- 
ucts has been slow. 


The thermogenic action of progesterone Is illustrated 
with the basal body temperature (BBT) curve (Figure 
26-8). During the course of the menstrual cycle, the BBT 
exhibits a biphasic temperature pattern with the tem- 
perature being lower during the preovulatory phase and 
higher during the postovulatory phase. The postovu- 
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latory increase in the BBT is because of this thermogenic 
action of progesterone. 


Figure 26-9 illustrates the excretion patterns (which 
somewhat reflect the production patterns) of total es- 
trogens along with the three major components: estrone 
(E,), estradiol-17B (E,), and estriol (E,). This excretion 
pattern is a composite graph from 10 normal women. All 
three have a pattern of increase prior to ovulation, and 
some increase following ovulation although E, tends to 
plateau somewhat more than E, or E,,. 


The production of progesterone and its main excretory 
by-product, pregnanediol, throughout the course of the 
menstrual cycle is illustrated in Figure 26-10. Progester- 
one is produced in very small quantities during the preo- 
vulatory phase of the cycle and this is mostly from the 
adrenal cortex. Following ovulation and the stimulation 
of the corpus luteum by LH, the progesterone produc- 
tion increases to a maximum 6 to 9 days following ovu- 
lation. It then decreases for the next several days prior 
to the onset of menstruation. Its main excretory by-prod- 
uct, pregnanediol, can be measured in the urine and 
provides an indirect measurement of progesterone pro- 
duction.'* j 


Table 26-11: Isomolecular Hormone Preparations in Reproductive Medicine and 


Postmenopausal Women' 


) 


Source of Active Generic FDA ~ Isomolecular Heteromolecular 
Generic Name Brand Name Ingredients Available Bio-identical /Approved H Hormone (IMH) Artimone (HMA) 
j H 
Progesterone Compounded Synthesized from Is generic Yes | Nes Yes No 
-oral soy or Mexican j 
-sustained yams ; 
release 
-transdermal 
-sublingual | } 
-vaginal | 
-cream 
-injectable | 
Progestrone Prometrium Synthesized from Yes Yes | // Nes Yes No 
Crinone Mexican yams | 
Triestrogen Compounded Sythesized Is generic Yes No | Yes No 
-estriol from soy 
-estradiol 
-estrone 
Biestrogen Compounded Synthesized Is generic Yes No 4 Yes No 
-estriol from soy 
-estradiol | 
Estradiol Estrace, Synthesized from Yes Yes Yes No No 
Climara, soy (or yams) | ; 
Estraderm, 
FemPatch, 
Estring 
Testosterone Compounded Synthesized Is generic Yes \ Yes Yes No 
from soy 4 


1. Adapted from: Reed-Kane D: Natural Hormone Replacement Therapy: What itis and what consumers really Want. Jnt J Cmpd Ph 5: 332-335, 2001 
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Figure 26-8: An example of the biphasic nature of the basal 
body temperature curve where the dotted line in the middle is 
the LH peak (From: Moghissi KS, Syner FN, Evans TN: ACom- 
posite Picture of the Menstrual Cycle. Am J Obstet Gynecol 
114:405-418, 1972). 


50 

4 Total 
Estrogens 

3 4ug/24hr 


= EstriolE, _! 
201- ug/24hr 
1 
Te) 
.e) ee 
°° | Estradiol E, 
al- ug/24dhr 


Estrone E, 
ug/24hr 


Days of Cycle 


Figure 26-9: A composite curve of the 24-hour urinary ex- 
cretion of total estrogens, estrone (E,), estradiol (E,) and es- 
triol (E,) throughout the menstrual cycle in 10 normal women. 
Day 0 (the dotted line) represents the day of LH peak and 
point of reference. Vertical bars indicate one standard error 
of the mean (From: Moghissi KS, Syner FN, Evans TN: ACom- 
posite Picture of the Menstrual Cycle. Am J Obstet Gynecol 
114:405-418, 1972). 
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Figure 26-10: The serum progesterone and urinary preg- 
nanediol excretion during the menstrual cycle. Day 0 (dotted 
line) represents the day of LH peak and point of reference. 
Vertical bars represent one standard error of the mean (From: 
Moghissi KS, Syner FN, Evans TN: A Composite Picture of the 
Menstrual Cycle. Am J Obstet Gynecol 114:405-418, 1972). 
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Clinical Effects of lsomolecular Hormones 


In 1960, the same year that the oral contraceptive be- 
came available, the Merck Index of Chemicals and Drugs 
listed the following cases for use of medical uses for 
progesterone: functional uterine bleeding, amenorrhea, 
premenstrual tension, dysmenorrhea, habitual abortion, 
menopausal syndrome, and infertility.'* Since that time, 
with the introduction of the HMAs, the usage of proges- 
terone and IMH estrogen has changed significantly. 


At this time, these hormones are mostly used during 
the postmenopausal years, where most of the data ex- 
ists. Progesterone has also been used a limited extent in 
the support of pregnancy, the treatment of habitual 
spontaneous abortion and in infertility. With the intro- 
duction of NaPro&TECHNOLOGY, IMH progesterone and 
estrogen now have multiple, new applications for post- 
menopausal and premenopausal women. Many of these 
applications will be outlined in other chapters, but the 
data relative to IMH progesterone will be reviewed in 
this chapter. 


Progesterone is a unique progestational agent being 
the only available bio-identical and physiologically ac- 
tive progestational agent. Medroxyprogesterone acetate 
(MPA) is the most commonly prescribed HMA proges- 
tin. While the change in the chemical structure appears 
to be small (Figure 26-7), the difference in structure pro- 
duces significantly different effects. 


Cardiovascular Disease 


The most common cause of death in women in the United 
States is cardiovascular disease. This includes not only 
coronary artery disease, but cerebral vascular and pe- 
ripheral vascular disease as well. An estimated 500,000 
women die each year of these diseases. Cardiovascular 
disease is less prominent in premenopausal women than 
in men at the same age and it is more prominent in the 
postmenopausal women suggesting that estrogen plays 
a role in the prevention of cardiovascular disease.'* 


Premenopausal women exhibit higher levels of high- 
density lipoprotein cholesterol (HDL-C) and lower lev- 
els of low-density lipoprotein cholesterol (LDL-C) than 
those women who are postmenopausal. Following meno- 
pause, the LDL-C increases rapidly and HDL-C de- 
creases gradually in most women. During this same pe- 
riod of time, the incidence of cardiovascular disease 
doubles for women.’° 


The Postmenopausal Estrogen/Progestin Intervention 
(PEPI) Trial’ showed that the HMA progestins added 
to postmenopausal estrogen replacement program 
blunted their effect on the increase in HDL-C. The damp- 


ening of the HDL-C level was related to the addition of 


MPA to conjugated equine estrogen (CEE). However, 
when IMH progesterone was evaluated in the PEPI Trial, 
it had less of a blunting effect on the level of HDL-C 
when compared to that produced by MPA. 


The American Heart and Estrogen/Progesterone Re- 
placement Study (HERS) was a large multi-center ran- 
domized study of the effects of hormone replacement 
therapy (HRT) in postmenopausal women with heart 
disease. In the four-year HERS study, subjects con- 
sisted of 2,763 postmenopausal women with a history 
of coronary heart disease (CHD). It showed that CEE 
and MPA produced no decreased risk of coronary ar- 
tery disease in the subjects who received HRT. Instead, 
it indicated a higher risk of events related to coronary 
artery disease during the first year of treatment.'* That 
study also showed that conjugated estrogens (Premarin) 
0.625 mg/day plus MPA 2.5 mg/day provided no signifi- 
cant benefit over placebo in preventing secondary car- 
diovascular events including heart attack and death in 
women with a prior history of CHD. In fact, more sec- 
ondary cardiovascular events occurred during the first 
year of the study in women receiving HRT than in those 
receiving placebo despite an |1-percent decrease in 
LDL-C anda 10-percent higher level of HDL-C in women 
receiving HRT. A favorable pattern of CHD events was 
seen following several years of therapy suggesting that 
even this type of long-term HRT therapy could be ap- 
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propriate for postmenopausal women (even those with 
cardiovascular disease). 


Another multi-center, randomized, placebo-controlled 
trial referred to as the Estrogen Replacement and Ath- 
erosclerosis (ERA) Trial!’ used Premarin 0.625 mg/day 
or Premarin plus MPA 2.5 mg/day and compared it with 
a placebo. It failed to prevent the progression of athero- 
sclerosis in postmenopausal women who had previously 
documented coronary stenosis. In the PEPI Trial, the 
results indicated that cyclic IMH progesterone was as 
effective as cyclic MPA or continuous MPA in protect- 
ing against endometrial hyperplasia."” 


A number of other studies have suggested that adding 
MPA to estrogen replacement may increase the risk of 
myocardial infarction in humans and primates. Ovariec- 
tomized Rhesus monkeys were treated at the Oregon 
Regional Primate Research Center with physiologic lev- 
els of E, either alone or in combination with IMH proges- 
terone or MPA for four weeks. Four weeks after the 
therapy was initiated, the investigators injected the pri- 
mates with serotonin/thromboxane, a substance known 
to cause coronary artery vasoconstriction in order to 
produce myocardial infarction. In those primates receiv- 
ing MPA and estrogen, the injection provoked unre- 
lenting constriction of the coronary arteries. The IMH 
progesterone-treated primates, however, exhibited no 
clinically-significant reaction.*’ In another study of ova- 
riectomized monkeys, repeated quantitative coronary 
artery angiography was used to measure the effects on 
endothelium-mediated dilation of atherosclerotic coro- 
nary arteries. A fter a baseline was completed, the monkys 
were studied one month after receiving oral dosing of 
continuous estrogen, either alone or with continuous 
low-dose MPA or cyclic high-dose MPA given 10 days 
of the month or high-dose MPA given by itself for 10 
days per month, Changes in the diameter of the left 
circumflex coronary artery were measured in response 
to intracoronary infusions of acetylcholine and nitro- 
glycerin. When these monkeys were treated with estro- 
gen alone an improved endothelium-mediated dilation 
of the arteries was observed. This beneficial effect was 
diminished by the addition of either cyclic or continu- 
ous MPA.! 


More recently, 18 postmenopausal women were given 
E, for four weeks and were then randomized to receive 
for 12 days of concomitant treatment with transvaginal 
progesterone, orally administered MPA or placebo. Af- 
ter a two-week washout period during which only E, 
was administered, patients received the opposite regi- 
men for 12 more days. The patients underwent treadmill 
exercise testing after each E, treatment phase and on 
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day 10 of treatment with HMA progestin or IMH proges- 
terone. The results indicated that progesterone added 
to E, produced an increase in exercise time before any 
evidence of myocardial ischemia.** However, the HMA 
progestin MPA produced no effect on the length of ex- 
ercise time tolerated by patients already taking E, alone. 


In the HERS study, the incidence of ischemic events in 
the group who received both hormones was 50 percent 
higher than that of the control group during the first 
year of therapy. These results contradicted extensive 
evidence that hormone replacement therapy would re- 
duce the mortality and morbidity from cardiovascular 
disease. In media presentations of this, estrogen is sug- 
gested as the cause of the increased rate of heart attack. 
However, the evidence suggested that MPA inhibited 
the beneficial effects of estrogen and produced the nega- 
tive effects. Studies such as the HERS and ERA trial 
should be repeated with the use of IMH progesterone. 


In addition to the above, IMH progesterone exerts a 
number of other cardiovascular effects not produced 
by the HMA progestins. For example, IMH progester- 
one has a natruretic and, thus, diuretic effect due to its 
mineral corticoid activity.*** IMH progesterone in a 
dosage of 200 mg is said to be equivalent to about 25 to 
50 mg of spironolactone.* IMH progesterone also has 
antihypertensive activity.°” 


Progestins such as MPA have also been shown to elimi- 
nate the cholesterol-improving benefit of estrogen re- 
placement,*’to increase triglyceride levels** and to cause 
water retention,** and most likely increase the risk of 
heart attack by negating the beneficial vasodilator ef- 
fects of estrogen.*’?'?"° Progesterone seems to be the 
progestational agent of choice for providing the maxi- 
mum degree of protection that estrogen-replacement 
therapy can provide for cardiovascular disease in post- 
menopausal women. Estradiol has a positive cardiovas- 
cular effect on postmenopausal women. The positive 
effects can be reached by using 2 mg/day of E, orally, | 
mg/day of E, sublingually or 50 ug/day of E, 
transdermally. Patients will benefit from E, even if they 
already have cardiovascular disease or have had a hys- 
terectomy.*!*° 


Randomized, double-blind studies have shown that re- 
placement therapy with IMH E,, which results in physi- 
ologic serum levels, does not affect cardiac structure or 
function in normal postmenopausal women.” In addi- 
tion, women given IMH, E,, or placebo were tested with 
treadmill exercise tests. The time to | mm ST segment 
depression and total exercise time was increased by IMH 
E,. The investigators hypothesized that IMH E, could 


lessen myocardial ischemia by reducing myocardial oxy- 
gen consumption through a decrease in the peripheral 
vascular resistance or by lowering pre-load. A possible 
alternative mechanism is a direct vasodilator effect on 
the coronary arteries.** 


These studies have been confirmed by others. Similar 
results were obtained by Volterrani, et al,** with | mg of 
sublingual E,. Riedel, et al, used blood-flow rates of 
the left common femoral artery in 23 postmenopausal 
women as an outcome measure of vascular response to 
1 mg of sublingual IMH E,. This induced a vasodilata- 
tion of the femoral arteries compared to baseline and 
placebo. Cacciatore, et al** studied long-term effects of 
oral and transdermal hormone replacement therapy on 
carotid and uterine vascular impedance. The patients 
received either 2 mg/day of oral IMH E, or 50 g/day 
transdermal IMH E,. Both routes of administration were 
virtually identical in their ability to reduce carotid and 
uterine artery resistance to blood flow. 


Lipid Metabolism 


IMH E, has been shown to have many positive effects 
on lipid metabolism. Given orally or transdermally, it re- 
duces LDL-C and VLDL-C. It also reduces lipoprotein A 
levels to obtain these positive effects using transdermal 
progesterone, the dosage needs to be at least 1 mg/ 
day.>”** 


Vasomotor Symptoms 


Parsey, et al..*’ studied 193 postmenopausal women, ran- 
domized to receive either oral CEE 0.3 mg/day or 
transdermal E, 0.025 mg/day for 12 weeks. The patients 
were assessed after three 28-day menstrual cycles. The 
study showed that low-dose transdermal IMH E, was 
as effective as orally administered CEE in treating vaso- 
motor symptoms in postmenopausal women. A signifi- 
cant reduction in vasomotor symptoms with orally ad- 
ministered estriol (E,) at a dose of 2 mg/day has also 
been reported.” 


IMH progesterone has also been shown to have a posi- 
tive effect on vasomotor symptoms. Leonetti, et al..*! 
studied 102 healthy women in a randomized, double- 
blind, placebo-controlled trial of the control of vasomo- 
tor symptoms in the menopause. They received either 
20 mg/day of transdermal progesterone cream or a pla- 
cebo. A review of the subjects” weekly diary of symp- 
toms chronicled an improvement in or resolution of va- 
somotor symptoms in 83 percent of those treated with 


transdermal progesterone cream and in 19 percent of 
those who had received placebo. 


The effect of progesterone on the quality of life in post- 
menopausal women was compared with MPA in a cross- 
sectional survey.”? There were 176 patients receiving 
HRT with progesterone from one to six months at the 
time of the study, before which they had received HRT 
with MPA. The patients were interviewed by telephone 
using the Greene Climacteric Scale and the Women’s 
Health Questionnaire. Women using the IMH progest- 
erone-containing regimen reported a significant im- 
provement in vasomotor symptoms, somatic complaints 
and anxiety and depressive symptoms when compared 
with women using the MPA-containing regimen. 


Effects on the Breasts 


The anti-proliferative effect of IMH progesterone dif- 
fers from that of HMA progestin in that IMH progester- 
one affects are not limited to the endometrium. The pro- 
tective action of progesterone on breast tissue was dem- 
onstrated by Chang, et al.**In this study, 40 menopausal 
women were evaluated for the effects of topically ap- 
plied E, and/or progesterone on human breast milk-duct 
epithelial cells. There were four study groups: those 
who received a placebo cream, an E, cream (1.5 mg/ 
day), progesterone cream (25 mg/day), and both E, and 
progesterone daily. After 10 to 13 days of treatment, a 
milk-duct tissue biopsy was obtained during previously 
scheduled breast surgery. The effects of these hor- 
mones on the cellular proliferation rates were as fol- 
lows: E, increased cellular proliferation rates by 230 per- 
cent, but progesterone decreased that rate by more than 
400 percent. When the combination of E, and progest- 
erone was applied, the rate of milk-duct cellular prolif- 
eration remained normal. These data suggest clearly that 
unopposed estrogen stimulates the hyperproliferation 
of breast epithelial cells and the progesterone protects 
against that hyperproliferation. 


Foidart, et al.“ repeated this study in 40 postmenopausal 
women. The data from this study strongly supported 
the Chang’s observations. It was concluded that proges- 
terone may produce a beneficial effect on E,-induced 
epithelial cell proliferation. 


A study of 1,083 women who had been evaluated and 
treated for infertility were followed from 13 to 33 years. 
These women were categorized according to the cause 
of their infertility in one of the following groups: endog- 
enous progesterone deficiency or non-hormonal causes. 
Results of this study revealed that the risk of premeno- 
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pausal breast cancer was 5.4 times greater in the sub- 
jects who had an endogenous progesterone deficiency, 
when compared to subjects who had apparently normal 
progesterone levels.*° 


The protective effect of progesterone was compared to 
that of Tamoxifen in estrogen-induced breast cancer in 
small rats. It was shown that the induction rate, multi- 
plicity and size of estrogen-induced mammary tumors 
were reduced by the simultaneous administration of ei- 
ther progesterone or Tamoxifen. This study also dem- 
onstrated that the inhibitory effect of progesterone or 
Tamoxifen in estrogen-induced carcinogenesis is attrib- 
utable to interference with the binding of estrogen to 
the estrogen receptors on the target cells.*° 


Effects on the Brain 


Progesterone can be synthesized by Schwann cells and 
enhance myelin formation in the peripheral nerves.*’ 
Progesterone also seems to promote myelin repair in 
the brain. When progesterone was given to animals with 
transplanted oligodendrocytes, significantly more axons 
were re-myelinated after three to five weeks. Research 
such as this could lead to the development of improved 
treatments for patients with multiple sclerosis. 


Progesterone may also reduce cerebral swelling and 
consequent ischemia-induced cell damage that follows 
brain injury.** It has even been suggested that IMH 
progesterone may have important implications for the 
maintenance of neuronal function during menopause 
and aging and for the protection against neurodegen- 
erative diseases such as Alzheimer’s disease.” 


IMH progesterone and E, may be beneficial to infants 
that have been born prematurely. Premature infants are 
deprived of the full benefits of intrauterine E, and proges- 
terone. A group of 15 preterm infants were given proges- 
terone and E, replacement at intrauterine levels. When 
they were examined, they exhibited a normal psycho- 
motor pattern. However, preterm infants who were not 
treated with progesterone and E, replacement (the con- 
trol group), exhibited delayed psychomotor develop- 
ment.’ While this research is new, it shows the poten- 
tial that exists for investigation in these areas. 


In women, seizure frequency varies with the serum E, to 
progesterone ratio. The fluctuation of the ratio during 
the menstrual cycle is a major factor in catamenial epi- 
lepsy. In cases of catamenial epilepsy, IMH progester- 
one may constitute a rational and effective adjunct to 
therapy.*' Additionally, a decline in complex partial sei- 
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zures and secondary generalized motor seizures has been 
observed with progesterone therapy.** 


Effects on Bone 


IMH E, has been shown to have a positive effect on the 
biochemical markers for bone resorption and on bone 
mineral density in both the oral and transdermal dosage 
forms.**** IMH estriol (E,) may also have a positive ef- 
fect on bone mineral density, however, it may not be as 
effective in reducing bone resorption in women with a 
history of hysterectomy.*°*’ No matter what dosage form 
of estrogen is chosen to prevent bone loss, some ad- 
junctive therapy with a form of calcium supplementa- 
tion seems clearly important. 


Oral CEE and transdermal IMH E, on the biochemical 
markers of bone resorption were compared in 60 healthy 
menopausal women. After three months of therapy, both 
groups had significant reduction in hydroxyproline/crea- 
tinine ratios. They also had significant reduction in 
pyridinoline/creatinine ratios. The research concluded 
that both therapies were equally effective in reducing 
postmenopausal bone resorption.* 


Ettinger, et al.,“' studied IMH E, in dosages of 0.5 mg, | 
mg and 2 mg per day, over an 18-month period in 41 
menopausal women. Each patient also received 1500 
mg of calcium carbonate daily. With the use of bone- 
density measurements, it was concluded that IMH E, 
taken orally had a continuous skeletal dose-response 
effect and that calcium intake positively modified the 
skeletal response. 


Evans, et al.,°* studied topical IMH E,. Using bone min- 
eral density, they concluded that this was an effective 
treatment in preventing spine bone loss at all postmeno- 
pausal ages and was capable of doing it in low dosages. 
Prevention of bone loss at the femoral neck was less 
certain. The higher dose was not associated with a 
greater response in bone mass. 


IMH estriol (E,) and its effects on bone resorption have 
also been evaluated. Minaguchi, et al.*°treated 75 women 
for 50 weeks with 2 mg/day of estriol and 0.8 grams/day 
of calcium lactate. They found that after 50 weeks, the 
woman’s bone mineral density had increased 1.79 per- 
cent compared to pretreatment levels. This was a statis- 
tically significant change. In at least one study where 
calcium did not supplement IMH E,, bone mass was not 
maintained.” 


Other Effects 


IMH estrogens may also have effects on urogenital com- 
plaints, skin aging and hypertension. IMH E,, in par- 
ticular, has been shown to reduce the urogenital and 
urinary tract complaints that are seen in 10 to 15 percent 
of postmenopausal women.**** In addition, topical IMH 
E, (0.01%) and E, (0.3%) improves the elasticity and 
firmness of the skin and decreases wrinkle depth and 
pore sizes. In addition, they also increase skin moisture 
and the number of collagen fibers. 


The systolic and diastolic blood pressure becomes 
higher in women after the menopause suggesting that 
estrogen deficiency may influence the age-related in- 
crease in blood pressure. The use of either transdermal 
or oral IMH E, has shown a significantly decreased sys- 
tolic and diastolic blood pressure in this population of 
patients,°' 


Progesterone can be evaluated in the saliva by using 
various immunoassay methods. Numerous studies have 
demonstrated both the technical feasibility of measur- 
ing salivary progesterone levels (thought to reflect the 
non-bound progesterone fraction—free progesterone) 
and corresponding salivary progesterone profiles with 
accepted clinical indicators of luteal functions, such as 
plasma hormone levels and ultrasonographic visualiza- 
tion. But, while the results of such studies can be used 
to advocate the usefulness of the technique, they do 
not provide sufficient data to establish the reference 
standards necessary for analysis of salivary progester- 
one levels in both clinical practice and research. Sali- 
vary monitoring of progesterone may be suited for re- 
search and long-term clinical observation, but the char- 
acteristics of salivary progesterone data may limit the 
usefulness of these values for individual diagnosis.” 


IMH Hormone Formulations 

——s 
IMH triple estrogen combined with micronized proges- 
terone is now being used on a widespread basis during 
the perimenopause and after menopause. The basis for 
the formulation of triple estrogen and progesterone was 
initially made from the urinary excretion patterns in 
healthy, fertile women. The subsequent change in the 
triple estrogen formulation was made after several years 
of serum estrogen measurements from normal fertile 
women.'° The original triple estrogen formulation, which 
was based on the urinary excretion pattern, was placed 
at 80 percent estriol (E,), 10 percent estradiol (E,), and 
10 percent estrone (E, ). After the serum levels had been 
further evaluated, the formulation was changed to 90 


percent E., 7 percent E,, and 3 percent E. . It is generally 
felt that the combination of IMH triple estrogen at a 
dose of 2.5 mg is equivalent to 0.625 mg of CEE 
(Premarin).'° 


The dosing equivalent of 10 mg of MPA, which is the 
most commonly used HMA progestin, is felt to be 200 
mg of IMH progesterone if given 10 to 15 days during 
the month and 100 mg if given 25 days during the 
month, '° 


Estriol (E,) is considered a weak estrogen or metabolite. 
It is converted from estrone, primarily in the liver and a 
small amount is converted from E,. Very small amounts 
may be secreted directly from the ovaries.°° When com- 
pared with IMH E,, IMH E, has a 20 to 30 percent lesser 
affinity for the estrogen receptor in the cell. However, 
IMH E, is highly effective if the concentration is kept 
equivalent to that of IMH E, and it can produce similar 
biologic responses.'° 


One of the justifications for using higher concentra- 
tions of IMH E, in triple estrogen formulations is the 
finding from multiple studies” that E, is antineoplas- 
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IMH E, is also beneficial in the treatment of vasomotor 
symptoms in doses ranging from 2 to 8 mg per day.”” 
Endometrial biopsies have shown that in those doses, 
it did not induce endometrial hyperplasia. The patients 
demonstrated a mild to moderate lowering of serum FSH 
and LH levels. 


Estradiol is the main estrogen secreted by the ovaries in 
the premenopause. In the postmenopausal period, it is 
derived primarily bya conversion of E, in peripheral tis- 
sues. Estradiol is converted in the small bowel to estrone 
by the gut-associated cytochrome P-450 enzymes.” 


Estradiol has been available in commercial preparations 
for a long time. The commercial product (Estrace), given 
ata dose of | mg, is equivalent to a dose of 0.625 mg of 
CEE. There is good oral absorption when it is micron- 
ized. The negative effect at higher levels of with the 
singular administration of E, is the potential stimulation 
of carcinoma of the breast and endometrium in some 
women. It appears that E, should be opposed by E, 
which is an estrogen receptor binder and modulator.'"’' 


The final component of the IMH triple estrogen pro- 
gram is estrone (E,). A0.75 mg dose of E, is equivalent 
to to the standard 0.625 mg of CEE. Unfortunately es- 
trone is felt to be pro-carcinogenic in the breasts and 
the endometrium at high doses.”'” 
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The major estrogenic components of the CEE are 75 to 
80 percent E,, 6 to 15 percent equilin (an equine) estro- 
gen, and 5 to 19 percent E,. CEE, which has been con- 
sidered to be the gold standard for estrogen replace- 
ment therapy over the years, is an estrogen collected 
from the urine of pregnant mares (hence the name). Many 
metabolites and forms of equilin are found in CEE, all of 
which have potent estrogenic effects.” Equilin and its 
metabolites are poorly metabolized by the cytochrome 
P-450 system and can produce a pronounced hepatic 
response.” Metabolites of equilin are also eight times 
more potent as a uterotropic agent than equilin itself 
and are found circulating for longer periods of time.’”*”" 
One of the metabolites of equilin, equilenin, is cytotoxic 
and causes oxidative stress and DNA damage in the 
breast and uterine tissue.” 


Delivery Forms, Dosing Amounts and 
Dosing Schedules 

Oooo 
Various forms of IMH estrogen and progesterone are 
available from compounding pharmacists. This allows 
the physician to tailor therapies to fit patients” needs. 
However, some oral and intramuscular versions of IMH 
E, and progesterone are commercially available. Intra- 
muscular forms of progesterone can also be compounded 
in higher concentrations. 


A micronized form is used for capsules of IMH estrogen 
or progesterone. This has an ultra-fine consistency. By 
decreasing the particle size with micronization, aque- 
ous dissolution in the gastrointestinal (GI) tract is in- 
creased and absorption is enhanced. This increases bio- 
availability. The micronized powder can also be com- 
pounded with a slow-releasing agent, such as methyl- 
cellulose. This provides a prolonged, even delivery of 
the hormone and, especially with progesterone, can sig- 
nificantly reduce side effects. 


Lozenges (troches) can also be compounded. However, 
patients have less satisfaction with these forms. Vagi- 
nal suppositories have also been produced. Standard 
suppositories have generally been fairly messy and have 
been unusable with patients who are also charting their 
cycles using the CrMS. However, the micronized form 
that is compounded into an oral gelatin capsule can 
also be inserted into the vagina and used as a vaginal 
suppository. This method is less messy and does not 
interfere with the woman’s mucus observations. 


A number of skin creams are available with progester- 
one. However, the amount of progesterone in most of 
the over-the-counter creams is extremely small. In order 


to obtain a reasonable level of progesterone. a com- 
pounded version produced by a compounding phar- 
macist is preferable. 


The recommended dosage of IMH triple estrogen is 
between 2.5 and 5.0 mg/day with the proportions of 90 
percent estriol, 7 percent estradiol, and 3 percent es- 
trone.'® This can be given either daily or in a divided 
dose twice daily. With the use of a slow-release formu- 
lation, the “peaks and valleys” are reduced. 


The dose of IMH progesterone (micronized progester- 
one) is generally placed at 50 to 200 mg/day given ei- 
ther on a daily dose or a twice daily dose.'° IMH proges- 
terone has been used in Europe for over 20 years. 


Drisko has provided an excellent description of the dos- 
ing schedule for these hormones.'* This apparently has 
been studied extensively in Europe for almost 20 years. 
From 1980 through 1990, the dosage schedule was cy- 
clic and sequential: that is, the IMH estrogen and proges- 
terone were given for only part of the month. The IMH 
estrogen was given for 21 to 25 days and the progester- 
one was given for 6 to 10 days of the month at levels 
100 to 300 mg/day. This dosing has been effective in 
preventing endometrial hyperplasia. However, it induced 
regular bleeding in 80 percent of treated cycles and 
proved to be disadvantageous with poor patient com- 
pliance. 


From 1990 through 1995, European investigators con- 
tinued the cyclic sequential administration of estrogen 
with micronized progesterone. They extended the dura- 
tion of the progesterone dosing to 12 to 14 days and 
used 200 mg/day of micronized progesterone orally. This 
regimen has been chronicled in prospective, random- 
ized studies,” and the results indicate that although the 
endometrium and heart were properly protected and the 
incidence and duration of bleeding was less when IMH 
progesterone was used, the induced regular bleeding 
continued to be unacceptable. 


In an attempt to eliminate the bleeding, investigators 
evaluated the continuous combined delivery method. 
Estrogen was administered with 100 mg of IMH proges- 
terone daily to suppress bleeding. However, 35 to 70 
percent of patients continued to experience some epi- 
sodes of irregular bleeding on this schedule after a few 
months. Hysteroscopic evaluation determined that ab- 
normal angiogenesis occurred in spite of an atrophic or 
sub-atrophic endometrium.” The dropout rates were 
high because of the bleeding. 


The current regimen used in Europe (resulting from mul- 


tiple studies and extensive experience) is a cyclic com- 
bined dosing regimen. The estrogen is provided along 
with 100 mg of IMH progesterone each day for 25 days 
on a 28-day calendar. This regimen has now been stud- 
ied in over 400,000 patients in Europe. The endometrium 
is maintained in an atrophic pattern; bleeding is minimal 
bleeding; and 85 to 95 percent of patients are reported 
to be amenorrheic after the sixth month of the regi- 
men.'** There is no abnormal angiogenesis. The drop- 
out rate is reported to be 5 to 11 percent. Because of 
these experiences, Drisko'® has suggested the dosing 
schedule be placed at a 25-day combined regimen of 
IMH triple estrogen and progesterone based on a 28- 
day calendar. The current recommendation for IMH triple 
estrogen begins at the 2.5 mg/day dose based on 90 
percent estriol, 7 percent estradiol, and 3 percent es- 
trone formulation divided in a twice-daily dose. The IMH 
progesterone is given at a range of 100 to 200 mg/day 
amd is taken with food. It can be given as a twice daily 
or single dose. 


A large multi-centered trial is needed in the United States 
to assess the IMH estrogen and progesterone formula- 
tion and their ability to protect against osteoporosis, to 
maintain the endometrium without hyperplasia, and to 
protect against cardiovascular disease. IMH estrogen 
and progesterone are well tolerated at the aforemen- 
tioned doses by most women. The literature is compel- 
ling to support these formulations and hypothesized 
abilities, but further work is needed. 


Absorption Patterns of side: paar abeen 
Over the years, there has been a considerable amount 
of work done on evaluating the various absorption pat- 
terns for the use of IMH progesterone by different modes 
of delivery. 


In 1971, Nillius and Johansson” studied the plasma lev- 
els of progesterone after vaginal, rectal and intramus- 
cular administration of progesterone. The results of their 
work are summarized in Figure 26-11. With all forms of 
progesterone, absorption was fairly rapid. However, the 
highest levels were observed with 100 mg of progester- 
one provided by intramuscular injection. The vaginal 
and rectal applications also absorbed well. 


Vaginal suppositories became the mode of delivery for 
progesterone in the 1980s. The effects of the supposi- 
tory base on progesterone delivery were studied.” Three 
different suppository bases that were studied included 
glycerinated gelatin, cocoa butter, and polyethylene 
glycol. The mean peak level of progesterone achieved 


and the area under the curve was highest after supple- 
mentation from the polyethylene glycol-based supposi- 
tories. The duration of elevation above baseline was 
similar, however, for all three suppositories (Figure 26- 
12). 


The bioavailability of oral micronized progesterone was 
presented in 1980 (Figure 26-13). Before this time, proges- 
terone was not normally administered by the oral route 
because of reportedly poor bioavailability and a rapid 
clearance rate. The peak concentrations after 200 mg of 
oral micronized progesterone were equivalent to mid- 
luteal phase progesterone concentrations in normal men- 
strual cycles. All subjects exhibited significant eleva- 
tion of IMH progesterone over baseline levels that per- 
sisted for at least 6 hours after the single oral dose: it 
returned to initial levels by 24 hours.’ Oral progester- 
one had also been administered to pregnant women who 
immediately prior to elective cesarean section. Progest- 
erone levels were demonstrated to show a marked in- 
crease in the plasma and in the whole myometrium for at 
least 150 minutes after administration.*! 


It was also shown that if the oral progesterone was 
administered on a twice-daily basis, the circulating con- 
centrations of IMH progesterone and the biologically 
active metabolite 20 @-dihydroprogesterone were in- 
creased. The duration of these increases was sufficient 
to evoke progestational responses in responsive end 
organs. 
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Figure 26-11: Plasma levels of progesterone after intramus- 
cular administration of 10, 25 and 100 mg of IMH progester- 
one in oil and after vaginal and rectal administration of 100 mg 
of IMH progesterone in suppository form to the same subject 
on day 7 of the follicular phase of five different menstrual 
cycles (From: Nillius SJ, Johansson EDB: Plasma Levels of 
Progesterone after Vaginal, Rectal or Intramuscular Adminis- 
tration of Progesterone. Am J Obstet Gynecol 110:470-477, 
1971). 
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Further study on particle size determined that, when 
oral progesterone was administered with smaller par- 
ticle sizes, the absorption was better; when the particle 
size was larger, the absorption was significantly de- 
creased*’ (Figure 26-14). 


Change in the vehicle upon which the oral progester- 
one is administered can significantly increase the se- 
rum levels of progesterone.*’“* Other studies have also 
shown the effectiveness of oral micronized IMH proges- 
terone:** 
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Figure 26-12: The serum progesterone level in the follicular 
phase over 24 hours after vaginal insertion of a 25 mg IMH 
progesterone suppository made with three different bases: 
glycerinated gelatin, cocoa butter, and polyethylene glycol 
(From: Price JH, Ismail H, Gorwill RH, Sarda: Effect of the 
Suppository Base on Progesterone Delivery from the Vagina. 
Fertil Steril 39:490-493, 1983). 
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The absorption patterns of intravaginal progesterone 
placed in a non-liquifying base cream has shown differ- 
ent absorption dynamics than the use of IMH progest- 
erone given by oral administration of gelatin capsules” 
(Figure 26-15). Absorption of intravaginal progesterone 
in postmenopausal women who were receiving estro- 
gen and who were not receiving estrogen was com- 
pared with sublingual administration of progesterone 
in women who were not receiving estrogen replacement. 
The intravaginal application in those women who were 
on estrogen replacement therapy” had the best absorp- 
tion (Figure 26-16). Progesterone absorption has even 
been studied by way of nasal spray administration.” 
Administration in this fashion was effective in reaching 
therapeutic levels and appeared to be acceptable to 
patients. 


Absorption of progesterone is enhanced when taken 
with food. Absorption of IMH progesterone was en- 
hanced by a factor of two-fold in the presence of food. 
Overall bioavailability of the oral progesterone was ap- 
proximately 10 percent as compared with intramuscular 
progesterone” (Figure 26-17). 


A variety of studies on the transvaginal administration 
of progesterone show that it can induce a normal secre- 
tory transformation of the endometrium despite low 
plasma levels suggesting that there is a direct transit 
into the uterus, or a “first uterine pass effect.”’** Even 
magnetic resonance imaging has been used to monitor 
the spread of vaginally placed products and to evaluate 
coverage of topical drugs.” 


Figure 26-18 illustrates the peak levels of serum proges- 
terone following progesterone administration by a vari- 
ety of different forms and routes. This work, done at the 
Pope Paul VI Institute, is fairly consistent with pub- 
lished reports. Serum levels with the over-the-counter 
skin creams are very low, vaginal progesterone and tro- 
ches did not reach very high peak levels. Oral progest- 
erone in various formats reached mid-levels. Progester- 
one in peanut oil (Prometrium) reached the highest lev- 
els for oral progesterone administration. The highest 
levels of all were obtained with 200 mg of intramuscular 
progesterone. 


One of the more interesting questions is how well does 
progesterone given in different formats absorb into the 
endometrium. Figure 26-19 shows the progesterone lev- 
els in paired uterine and radial arterial plasma samples 
obtained from 20 postmenopausal women after vaginal 
administration of 100 mg of micronized progesterone. 
The plasma levels in the uterine artery are significantly 
higher than in the radial artery, suggesting a first-pass 
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Figure 26-13: The progesterone concentrations over 24 hours 
after receiving oral micronized progesterone 200 mg at time 
zero (From: Maxson WS, Hargrove JT: Bioavailability of Oral 
Micronized Progesterone. Fertil Steril 44:622-626, 1980). 
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Figure 26-14: The mean plasma progesterone level obtained 
with three different forms of oral progesterone either micron- 
ized (particle sizes) or standard crystallized progesterone in 
the same four postmenopausal women at seven-day inter- 
vals (From: Sitruk-Ware R, Bricaire C, de Lignieres B, et al: 
Oral Micronized Progesterone: Bioavailability Pharmacokinet- 
ics, Pharmacological and Therapeutic Implications — A Re- 
view: Contraception. 36:373-402, 1987). 
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Figure 26-15: Serum progesterone concentrations after vaginal application of 300 mg IMH progesterone in a non-liquifying 
cream and after oral administration of gelatin capsules containing 300 mg of IMH progesterone in oil (From: Kimzey LM, 
Gumowski G, Merriam GR, et al: Absorption of Micronized Progesterone from a Non-liquifying Vaginal Cream. Fertil Steril 56:995- 
996, 1991). 
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Figure 26-16: The serum concentration of progesterone following intravaginal application of 50 mg of progesterone suspen- 
sion in women receiving estrogen replacement (A), not receiving estrogen replacement (B), and after sublingual application in 
women not receiving estrogen replacement (C) (From: Villaneuva B, Casper RF, Yen SSC: Intravaginal Administration of 
Progesterone: Enhanced Absorption after Estrogen Treatment, Fertil Steril 35: 433-437, 1980). 
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Figure 26-17: Progesterone serum concentrations after administra- 
tion of a single 200 mg oral dose of IMH progesterone during fasting or 
non-fasting conditions. A large solid dot equals fasting condition, a 
large zero equals non-fasting conditions (From: Simon JA, Robinson 
DE, Andrews MC, et al: The Absorption of Oral Micronized Progester- 
one: The effect of food, dose proportionality, and comparison with 
intramuscular progesterone. Fertil Steril 60:26-33, 1993). 
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transit effect into the uterus and endometrium.” This 
was further evaluated and documented with the use of 
autoradiography and the use of endometrial and uter- 
ine uptake of radioactive progesterone. Figure 26-20 il- 
lustrates the progressive transit of the radioactive 
progesterone through the organ over time after vaginal 
application.” 


Evaluation has shown a distinction between the serum 
level and endometrial tissue level of progesterone after 


vaginal administration of progesterone” (Figure 26-21). 


120 


Even though serum levels after intramuscular progest- 
erone were higher than after vaginal application, the 
endometrial tissue levels of progesterone were higher 
afier vaginal applications of progesterone.”! When com- 
pared to a control group, the intramuscular serum levels 
are higher, but the endometrial levels continue to be 
higher in other studies” (Figure 26-23). In our clinical 
experience, the use of either intravaginal or intramuscu- 
lar progesterone has a stronger endometrial effect than 
oral progesterone. Oral progesterone clinically appears 
to have the weakest effect on the endometrium. 


Peak Levels of Serum Progesterone Following Administration of 
Progesterone Through Various Forms and Routes 
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Figure 26-18: The peak levels of serum progesterone following administration of progesterone through various forms and routes. 
SR = sustained release. IM = intramuscular (From: Pope Paul VI Institute research, 2004). 
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Figure 26-19: The progesterone levels in paired uterine and 
radial arterial plasma samples obtained in 20 postmenopausal 
women after vaginal administration of 100 mg of micronized 
progesterone (From: Cicinelli E, Cignarelli M, Sabatelli S, et al: 
Plasma Concentration of Progesterone are Higher in the Uter- 
ine Artery than in the Radial Artery after Vaginal Administra- 
tion of Micronized Progesterone in an Oil-Base Solution to 
Postmenopausal Women. Fertil Steril 69:471-473, 1998). 
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Figure 26-20: An illustration of the migration of radioactive 
progesterone after transvaginal application of progesterone 
using autoradiography. The schematic views A through D 
show the migration of the radioactive substances in longitudi- 
nal section after their vaginal application (From: Bulletti C, de 
Ziegler D, Flamigni C, et al: Targeted Drug Delivery in 
Gynaecology: The First Uterine Pass Effect. Hum Reprod 
12:1073-1079, 1997). 
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Figure 26-21: Endometrial and serum levels of progesterone 
measured on Day 25 of vaginal administration comparing the 
serum and endometrial tissue levels of intramuscular and vagi- 
nal progesterone (From: Warren MP, Shantha S: Uses of 
Progesterone in Clinical Practice. Int J Fertil 44:96-103, 1999). 
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Chas yoter LT 


Cooperative Progesterone and Estrogen 
Replacement Therapy 


hroughout the course of contemporary reproduc- 

tive medicine and modern gynecology, the use of 
either progesterone or estrogen during the menstrual 
cycle as a therapeutic agent for managing women’s 
health problems has been a foreign concept. The single 
most common endocrinopathy in women of childbear- 
ing age is most likely the dysfunctional luteal phase. 
This dysfunction will often present itself with subopti- 
mal progesterone or with suboptimal estradiol-17B (E,). 
In some cases, both of them will be suboptimal. 


It is thought that if progesterone or E, is supplemented 
during the course of the menstrual cycle, it will interfere 
with normal endocrine function. This supposition is cor- 
rect if the physician is unable to target the cycle prop- 
erly with these two hormones. If progesterone or E, are 
provided to a woman during the preovulatory phase of 
her cycle, they will both have a tendency (although E, is 
much stronger) to feed back to the hypothalamic-pitu- 
itary axis and suppress the normal pulsatile functioning 
of gonadotropin-releasing hormone (GnRH). This would 
subsequently affect follicle-stimulating hormone (FSH) 
and luteinizing hormone (LH) and have a domino effect 
on the production of the ovarian steroids and ovula- 
tion. Contemporary medicine has missed the fact that 
both progesterone and E, can be supplemented as thera- 
peutic agents during the course of the menstrual cycle 


in ways that will cause virtually no harm, will improve 
the woman’s health, and will enhance fertility without 
causing damage to a developing embryo upon achieve- 
ment of a pregnancy. 


In order to accomplish this, however, progesterone and/ 
or E, must be used in a cooperative fashion. This will 
ultimately lead to a new concept in medicine that 
NaProTECHNOLOGY calls cooperative progesterone re- 
placement therapy (CPRT) (Table 27-1) and cooperative 
estrogen replacement therapy (CERT). The simple con- 
cepts for this therapeutic program can be outlined in 
the following points (Table 27-2): 


l. Progesterone and E, are produced in a cyclic 
fashion: E, is the dominant preovulatory hor- 
mone, while both progesterone and E, are pro- 
duced during the postovulatory phase of the 
cycle. 


nN 


True replacement therapy must, therefore, be 
provided only during the postovulatory phase 
of the cycle. 


3. The preovulatory phase of the cycle is variable 
in length. 


4. Therefore, one must have a simple, but reliable 
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means of determining when the patient is in the 
postovulatory phase of the cycle. 


With the use of the CREIGHTON MODEL Sys- 
tem (CrMS), the Peak Day can be a reliable, re- 
producible sign for the timing of ovulation and 
is the hallmark for the woman to know that she is 
entering the postovulatory phase of the cycle. 


nN 


If one were to start either progesterone or E, therapy on 
a given day of the cycle, it would have adverse effects. 
The preovulatory phase of the cycle is highly variable. 
Additionally, ovulation occurs on day 14 of the cycle in 
only 13.5 percent of cycles.' The Peak Day, however, is 
areliable sign for estimating the day of ovulation (with 
ovulation occurring on Peak Day +/- 2 days in 95.4 per- 
cent of cycles’ ). Thus, using the post-Peak phase of 
the cycle as an indicator for the use of progesterone or 
E, supplementation provides an ovulation-dependent 
means of identifying the beginning of the true luteal 
phase of the menstrual cycle. Providing either progest- 
erone or E, in this way is cooperative with the cyclic 
hormones of the menstrual cycle and ultimately defines 
CPRT and CERT. 


Types of Progesterone Support 

olnAiesE bes bite elias leah ee eee 
Progesterone support can be provided in a variety of 
different ways. The most critical issue for the use of 
progesterone is the fiming during the course of the men- 
strual cycle. Progesterone support will not work if it is 
not given at the right time of the menstrual cycle. Thus, 
the cycle must be properly targeted for progesterone 
support to be of any therapeutic value. 


Table 27-1: The Concept of 
Cooperative Progesterone Replacement Therapy 


(CPRT) 


e Progesterone is produced in a cyclic 
fashion only during the postovulatory 
phase of the cycle. 


¢ Cooperative progesterone replacement 
therapy must, therefore, be provided only 
during the postovulatory phase of the 
cycle. 


e The preovulatory phase of the cycle is 
variable in length. 


e Therefore, one must have a simple, but 
reliable means of knowing when the 
patient is in the postovulatory phase of 
the cycle. 


Table 25-2: The Use of the Creighton Model in 
Providing Cooperative Progesterone and 
Estrogen Replacement Therapy 
(CPRT and CERT) 


e Using a given day of the cycle is not 
adequate because of the variability of the 
preovulatory phase (ovulation occurs on 
day 14 in only 13.5% of cycles) 


e The Peak Day is the most reliable sign of 
the day of ovulation (ovulation occurs + 2 
days of the Peak Day in 95% of cycles). 


e Therefore, using the post-Peak phase 
provides an indicator for CPRT or CERT. 


In order to effectively practice medical 
NaProTECHNOLOGY, the physician must be completely 
familiar with the use of progesterone in a way which is 
cooperative with the menstrual cycle. The following are 
ways in which progesterone support can be provided: 


1. Oral micronized progesterone capsules (standard 
or sustained release) 


2. Micronized progesterone vaginal capsules 


Progesterone by intramuscular injection 


- w 


Human chorionic gonadotropin (HCG). 


Oral Micronized Progesterone Capsules 


Progesterone, as a hormone, is generally not absorbed 
from the gastrointestinal tract. Thus, oral preparations 
of progesterone have not been widely available, al- 
though, a pharmacologic mixture of micronized proges- 
terone in peanut oil has recently become available. Com- 
pounding pharmacies are able to provide a micronized 
form of progesterone that is absorbed from the gas- 
trointestinal tract. These can be made up into a stan- 
dard preparation or a sustained-release form. 


The standard oral micronized progesterone capsules will 
contain between 200 and 300 mg of micronized proges- 
terone depending upon what the physician orders. The 
sustained-release form contains a 200-mg maximum 
amount of progesterone in the capsule. Between these 
two forms of progesterone, the sustained-release form 
is tolerated better than the standard oral form. Because 
of its quick absorption, its first pass through the liver 
and its development of various metabolic by-products. 
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the side effects frequently associated with standard mi- 
cronized oral progesterone are lightheadedness, dizzi- 
ness and fatigue. However, the oral sustained-release 
form is virtually devoid of those side effects, although 
the absolute blood levels are lower. The commercial form 
of oral micronized progesterone in peanut oil also has a 
high side-effect ratio with the same side effects being 
observed. 


Thus, the author has preferred the use of oral micron- 
ized sustained-release progesterone capsules to be given 
at a starting dose of 200 mg by mouth every day at bed 
time (QD hs) from Peak +3 through Peak +12. 


This targeting of the cycle is designed specifically to 
cooperate with the luteal phase. The ovulation sequence 
is over in virtually 100 percent of patients by Peak +3 
and the average length of the post-Peak phase of the 
cycle is 12 days. While physicians often make up their 
own routine, beginning progesterone earlier (for example 
on Peak +1) or continuing progesterone through to the 
time of menstruation should be cautiously avoided. 
Progesterone must be given in a targeted fashion to be 
therapeutic. If it is given prior to ovulation, it will be less 


effective. If it is continued beyond the normal length of 


the post-Peak phase, then it will create its own hor- 
monal abnormality because endogenous progesterone 
is no longer being produced and only exogenous 
progesterone is available. Thus, for the most effective- 
ness, this program of progesterone administration 
should be used. 


It should also be pointed out that oral progesterone is 
not a strong agent for lengthening the post-Peak phase. 
Thus, contraceptive use of oral progesterone is best 
suited for those women whose post-Peak phases are 
reasonably normal in length. If one is treating a woman 
with a short post-Peak phase (a short luteal phase), oral 
progesterone is not satisfactory because it does not 
consistently lengthen the post-Peak phase. 


Micronized Progesterone Vaginal Capsules 


In the original work with the CrMS, the only form of 


progesterone available was progesterone made up in 
vaginal suppositories with either cocoa butter or pro- 
pylene glycol bases. These suppositories were messy 
and were confusing to the women who were observing 
vaginal discharges in the CrMS. A standard oral mi- 
cronized progesterone capsule was substituted for the 
vaginal suppositories and this became an effective thera- 
peutic strategy. 


Thus, when using a vaginal application of progester- 
one, it is recommended that an oral micronized proges- 
terone capsule at a dosage of 300 mg be placed within 
the vagina at night, every day (QD) from Peak +3 through 
Peak +12. This will have a moderate stimulus on the 
endometrium and the myometrium, so its use in women 
who have short post-Peak phases or it is useful in preg- 
nancy. Generally, these capsules are easy to use, pro- 
duce only a minimal discharge the following day, and 
are not messy. They can be used in cooperation with 
the CrMS as a family planning program. 


Progesterone vaginal capsules will occasionally cause 
vaginal dryness or vulvar irritation or sometimes a 
“cakey” discharge. This can be managed by inserting 
one or two 400 IU (international units) vitamin E cap- 
sules in the vagina along with the progesterone. The 
vitamin E is packaged in a glycerin capsule, which eas- 
ily dissolves at body temperature releasing the vitamin 
E oil to the mucus membranes. Vitamin E has a superb 
soothing effect on mucus membranes and will resolve 
either dryness or irritation. 


These capsules should be inserted at night so that they 
will melt at body temperature while the woman sleeps 
and will create the least amount of disturbance for her. 


Progesterone Injections 


Progesterone is also available in an intramuscular (IM) 
depot injection form. The progesterone is contained in 
a sesame-seed-oil medium. This allows it to have a more 
long-acting effect. The commercial products are avail- 
able in a dosage of 50 mg/cc of sesame seed oil. A com- 
pounding pharmacy with the appropriate equipment can 
also compound progesterone in oil at a higher concen- 
tration of 100 mg/cc. The sesame seed oil form of proges- 
terone is generally less irritating than the peanut oil 
form. 


The usual dosage of progesterone when used by injec- 
tion in CPRT is 100 mg IM on Peak +3, 5, 7, 9 and 11. 
However, alternate dosages can also be used. For ex- 
ample, providing a 50 mg dosage on Peak +3 and 11 
along with 100 mg on Peak +5, 7, and 9 will give a boost 
of progesterone that mimics a physiological dosage form 
of progesterone. 


When progesterone injections are used, it is extremely 
important to draw up the progesterone into the syringe 
with a different needle than the needle that is used to 
inject it. In addition, it is extremely important to inject 
the progesterone over a slow period of time, usually 
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120 to 180 seconds. \f progesterone is given quickly, it 
can be very irritating. However, if itis given slowly and 
with proper administration, then it can be very well tol- 
erated. The hips should be alternated as injection sites 
and, after the progesterone is injected, it should be mas- 
saged into the muscle. 


If local irritation and itching occurs from the progester- 
one injection, applying vitamin E oil over the surface of 
the injection site and the surrounding skin will provide 
relief. On occasion, injectable progesterone can cause a 
significant amount of irritation, especially if given too 
quickly. This is not common if the progesterone is given 
properly. However, if this does occur, it may have to be 
discontinued and an alternate route of administration 
may have to be selected. 


The use of intramuscular progesterone during the post- 
Peak phase of the cycle should be limited to those situ- 
ations where there is no good alternative. It does have 
a strong endometrial effect and will usually induce a 
menstrual period in those women who are chronically 
amenorrheic or oligomenorrheic. Thus, it is useful for 
women who have oligomenorrhea secondary to poly- 
cystic ovarian disease: in this situation, it can be used 
100 mg IM on day 18, 21 and 24. While this is not CPRT, 
this protocol is a legitimate use of progesterone be- 
cause it is being used to counteract the otherwise un- 
opposed estrogen effect that is common in secondary 
oligomenorrhea. Three injections of progesterone in a 
given cycle, if properly administered, are very well tol- 
erated. 


Human Chorionic Gonadotropin (HCG) 

eel 
Human chorionic gonadotropin (HCG) can also be used 
in a cooperative way during the course of the menstrual 
cycle. HCG is an “LH substitute”: it has LH-like activity 
(being biochemically very similar to LH) and can be used 
physiologically as a substitute for the LH hormone, 
which is not available at this time. 


When HCG is given during the postovulatory phase of 
the cycle (the post-Peak phase of the cycle), it will stimu- 
late the corpus luteum to produce more progesterone 
and estrogen. This can be monitored by drawing Peak 
+7 progesterone and E, levels prior to treatment and 
then following treatment. One can document the in- 
creased production of progesterone and E, in this fash- 
ion. The blood draw on Peak +7 should be performed 
prior to that day’s injection of HCG. 


HCG is given by intramuscular injection and it is well 


tolerated. It is easily administered and a very predict- 
able medication. Few side effects are associated with 
its use. It can also be used by the subcutaneous (SQ) 
route. 


The usual dose is 2000 units on Peak +3, 5,7, and 9.A 
goal in the administration of HCG is to bring the proges- 
terone and E, levels well within the normal range and to 
keep the length of the post-Peak phase normal. If the 
progesterone and E, levels are too high or the post- 
Peak phase is too long, the dosage can be reduced to 
1000 units on Peak +3, 5, 7, and 9, or to 2000 units on 
Peak +3, 5, and 7. 


Our practice has been to teach spouses to give the in- 
jections of either progesterone or HCG. With proper train- 
ing by our nursing staff, the spouses do well. This makes 
receiving the medications very tolerable and very cost 
effective. 


Cooperative Estrogen Replacement 
Therapy (CERT) 

Ss 
Since E, is also produced during the post-Peak phase of 
the cycle, the physician may want to administer E, to 
the patient in a cooperative fashion. Any estrogen given 
prior to ovulation will have the effect of inhibiting ovu- 
lation. This is contrary to the basic principles of good 
therapeutics. 


If the luteal phase E, level is suboptimal, cooperative 
estrogen replacement therapy (CERT) can also be used. 
In doing this, an oral micronized E, form is available and 
is active (Estrace). The usual dosage is 0.5 or | mg by 
mouth at every day at bedtime (PO QD hs) from Peak +3 
through Peak +12. On occasion, the dosage may be in- 
creased to 2 mg from Peak +3 through Peak +12. 


An alternative route for CERT is the use of triestrogen. 
Triestrogen is a compounded form of natural human 
identical estrogen which contains 80 percent estriol, 10 
percent estradiol and 10 percent estrone. If using this 
for the purposes of CERT, the dosage is 2.5 mg by 
mouth every day at bedtime (PO QD hs), Peak +3 through 
Peak +12 or 5 mg in the same timing. These dosages are 
well tolerated with no apparent side effects. One can 
measure the increased level of E, by monitoring the E, 
level on Peak +7. This allows for the appropriate adjust- 
ment of the dosage for that particular patient. When 
monitoring the E, level in this case, the estrogen prepa- 
ration is not discontinued prior to the measurement of 
the E, level. 
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CPRT and Regulation of the Menstrual 
Cycle = 
A benefit to the use of CPRT is its effect on the men- 
strual cycle: it has a strong tendency to regulate the 
cycle. This is demonstrated in Figure 27-1. 


In this example, progesterone is started during the post- 
Peak phase of the third cycle. Before progesterone was 
started, the mucus cycle ranged from 12 to 15 days in 
duration. The Peak Days occurred on days 19, 20, and 
22 respectively. However, following progesterone ad- 
ministration, the mucus cycles shortened to 7 and 9 days 
in duration and the Peak Day occurred on days 14 and 
17 of the cycle. 
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The use of progesterone support during the post-Peak 
phase of the cycle also had an effect on the subsequent 
menstrual cycle. It shortened the follicular pre-Peak 
phase and, thus, shortened the entire menstrual cycle. 
This phenomenon has been observed in a large number 
of patients to date. Therefore, a form of CPRT (with 
progesterone vaginal capsules, progesterone oral cap- 
sules, HCG injections or even progesterone injections) 
may assist in the regulation of the menstrual cycle and 
the normalization of the time of fertility in those patients 
who have prolonged mucus cycles, delayed Peak Days 
and longer menstrual cycles. This will also benefit 
women who have a tendency toward double peaks. 
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Figure 27-1: In this case, progesterone was given in the third cycle. It is vaginal progesterone given Peak +3 through P+12. The 
next two cycles are shorter with a shorter pre-Peak phase and a shorter mucus cycle (From: Pope Paul VI Institute research, 


2004). 
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Chas yoter 28 


Effects of Stress 


tress has an enormous impact on the ovulation and 
menstrual cycles. The stress may be physical or emo- 
tional. It may be acute or chronic. 


Examples of physical stress include such things as sick- 
ness, strenuous activity and travel. 


Examples of emotional stress could be change of job, 
bereavement, major decisions, holidays, relatives vis- 
iting, weddings and exams. 


Many other stressors can occur in an individual's life. 
Those types of stress that are rapid in their onset and 
fairly short-lived would be termed acute stressors. 
Those stressful events that are s/ow in onset and pro- 
longed could be defined as chronic stressors. 


Most of the above examples are acute stressors. How- 
ever, a change of job that puts one into a stressful situ- 
ation can become a chronic stressor. Most chronic stres- 
sors are related to stressful relationships in the work- 
place, in a premarriage or marriage environment, with 
relatives or friends, and so forth. 


Stress can cause a variety of aberrations in the charting 
system. The classic example a charting aberration due 
to stress is the “double” Peak. This is a situation in 


L>— 


which stress delays ovulation and the “second” Peak 
generally occurs after the stress is relieved. Ovulation 
occurs with the “second” Peak. It is a situation that can 
happen to any woman: it may be a protective mecha- 
nism at work. 


There are a number of other effects of stress. Some women 
may experience a prolonged Peak-type mucus buildup 
while others may have a delay in the Peak Day and 
ovulation. In others, the charting pattern may turn to- 
tally dry or into limited mucus cycles. Examples of the 
various effects of stress are observed in Figures 28-1 
through 28-4. 


In Figure 28-1, a woman who has undergone a minor 
surgical procedure on day 11 of her third cycle of chart- 
ing has a Peak Day occurring on day 20 of the cycle or 
nine days after the surgery. The cycle itself is the long- 
est (measuring 33 days in duration) she has had in sev- 
eral cycles. It is thought that the surgical procedure and 
the stress leading to it were sufficient to delay ovula- 
tion, and this delay in ovulation shows up in her chart- 
ing. By inquiring about some basic events in her life 
one can piece together the different aspects of this par- 
ticular charting example. 


In Figure 28-2, the young woman has a normal length 
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mucus cycle with a normally-occurring Peak Day. How- 
ever, during the third cycle of this chart, her grandfather 
died (on day 15). Because this was the Easter holiday, 
the funeral was delayed until day 22 of the cycle as can 
be seen in the charting example. Her Peak Day did not 
occur until day 27. This was followed by a normal 15- 
day post-Peak phase, but the cycle length itself was 
prolonged at 42 days in duration. The mucus cycle lead- 


the overall cycle length and the length of the mucus 
cycle are significantly prolonged over what her normal 
length would be. The stressful event occurred at a time 
when she would normally ovulate, and so it held the 
actual ovulation event in abeyance while ovarian func- 
tion continued to produce a Peak-type continuous mu- 
cus discharge. Again, when a cycle like this is observed, 
the stressful events can usually be pieced together to 


ing up to the Peak Day was 20 days in duration. Both explain the charting situation. Another interesting fea- 
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Figure 28-1: A delay in the Peak Day due to stress of minor surgery (see text) (From: Pope Paul VI Institute research, 2004). 
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Figure 28-2: Prolonged mucus cycle (third cycle) due to death in family (see text). By the last cycle, stress had been relieved 
and cycles reverted to normal (From: Pope Paul VI Institute research, 2004). 


Prolonged Mucus Cycle 
(Death in family) 


ture of Figure 28-2 is that it took about two cycles for 
her ovulation cycles to recuperate from the stressful 
event. 


In Figure 28-3, a patient is shown who has a reasonable 
length and character mucus cycle during the first three 
cycles of charting but in her fourth, fifth and sixth cycles 
of charting she has reverted to a completely dry pat- 
tern. The patient began a 45-minute jazzercise program 
with sit-ups and leg lifts at the beginning of her fourth 
cycle of charting. At the same time, she also went on a 
weight reduction diet and lost 10 pounds (from 122 Ibs. 
to 112 Ibs.). These events would be considered stressful, 
and the initiation of them in coordination with the onset 
of the dry cycles is sufficient to draw the parallel. This 
situation has been observed on a number of occasions. 


Another feature of the patient in Figure 28-3 is that this 
woman was told at the age of 20 that she could not 
become pregnant because of extensive pelvic inflam- 
matory disease and adhesions. She was told that she 
needed a hysterectomy. However, she underwent sur- 
gical reconstruction of her pelvis through the Pope Paul 
VI Institute and the charting that is observed in Figure 


28-3 is the charting following her surgery. Because of 


the dry cycle pattern, she converted her cycles to infer- 
tile cycles. Thus, it was suggested to her that she dis- 
continue the strenuous activity and the dieting. When 
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she did this, she reverted back to having normal mucus 
cycles. A few cycles later, she became pregnant and, 
from that pregnancy, had a baby boy. 


Figure 28-4 is the chart of a young woman who was 
under stress while she was planning her wedding. In 
the first two cycles, a lot of activity was taking place. 
Her car broke down several times and she was unable to 
get it repaired. She was sent to the physician to get her 
cervix checked fora cervical eversion. However, it was 
predicted by looking at her chart that the cervix would 
appear to be normal since this had the classic appear- 
ance ofa chronic stress cycle. In her first cycle of chart- 
ing (a 37-day cycle), she has a mucus buildup that ends 
with a Peak Day on day 12 and then a second mucus 
buildup beginning on day 18 and concluding on day 26. 
This is one of the classic appearances of a stress-in- 
duced “double” Peak situation. 


In her second cycle of charting (a 40-day cycle), she 
has a prolonged mucus buildup that concludes on day 
32 of her cycle. She has a very short post-Peak phase 
numbering only eight days in duration. This suggests 
that the entire cycle was hormonally abnormal. Neither 
of these two cycles meets the criteria for a cervical in- 
flammation (see Chapter 25). 


On examination, her cervix was indeed normal in ap- 
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Figure 28-3: Stress-induced dry cycles (starting with fourth cycle) because of new diet (see text) (From: Pope Paul VI Institute 


research, 2004). 
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pearance. She was then advised that the stressful events 
in which she was involved was the cause of these pro- 
longed mucus cycles. 


In her third cycle of charting, when much of the stress 
was relieved, her cycles reverted back to normal. In this 
cycle, she had a seven-day mucus buildup to the Peak 
Day, and her Peak Day occurred on day 17 of her cycle. 
Her post-Peak phase was 13 days in duration and the 
overall cycle length was 30 days. 


With the self-knowledge that comes with charting the 
CREIGHTON MODEL FertilityCare™ System (CrMS). 
women may be able to take a look at their lifestyle and 
see what changes may or may not be necessary to help 
reduce stress in their lives so they do not experience 
these effects of stress. 


One of the questions for the future will be to ask what 
long-term effects stress has on a woman’s overall 
health. As we follow patients with the CrMS and with 


NaProTECHNOLOGY, we should be able to establish 
those relationships and to provide better forms of treat- 
ment. 


The reasons why stress causes these effects is not en- 
tirely known at the present time. We do know that stress 
has multiple endocrine and physiological effects. The 
exact relationship to the reproductive system is not well 
understood. One of the theories is the possibility that 
B-endorphins play a role in blocking the normal pulsa- 
tile production of FSH and LH from the pituitary. This 
blockage, while not complete, is sufficient to cause ovu- 
latory dysfunction. Such ovulatory dysfunction is what 
may produce delayed ovulation and long cycles. 


We do live in a very stressful society and, for women, 
monitoring stress with the CrMS can be a sensitive tool 
for seeing the end results. With greater utilization, one 
can expect that women will become more aware of these 
events. 
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Figure 28-4: Stress-induced cycles leading up to wedding (see text) (From: Pope Paul VI Institute research, 2004). 


Chas yoter 29 


Premenstrual Syndrome: 
Evaluation and Treatment 


he condition now referred to as premenstrual syn- 

drome (PMS) has a long and varied history among 
medical investigators. This history dates back to the 
time of Hippocrates,' and the first reference in a scien- 
tific journal was by Frank in 1931.°In 1964, Dr. Katherina 
Dalton brought attention to this condition with her first 
book on PMS, which promoted the theory that this con- 
dition was caused by either a progesterone deficiency 
or an imbalance in the estrogen-progesterone ratio.’ Later, 
she also extensively promoted the use of progesterone 
therapy for its treatment.’ At this time, PMS continues 
to be a very complex and difficult condition to treat. 


While its medical and pathophysiologic components 
have been difficult to crystallize, PMS has been locked 
in with various political and legal perspectives. For ex- 
ample, murder convictions and felony charges have 
been reduced to manslaughter and misdemeanors re- 
spectively because of the argument that the accused 
woman suffered from PMS. Feminists have voiced con- 
cern about this trend indicating that the use of PMS as 
a defense in criminal or civil matters could result in a 
negative impact on women’s push toward equalization 
with men.' Feminists plead that generalizations about 
women should not be made when assessing the legal or 
political aspects of this condition. Another point of view 
suggests that this condition has held back many women 


over the years. This should prompt interest and con- 
cern about finding the underlying causes and treating 
them effectively, so that those women who suffer from 
premenstrual syndrome are also given full access to 
opportunities. Furthermore, PMS is a condition that has 
destroyed relationships, led to divorce and child abuse, 
and has created numerous aberrant stereotypes about 
the behavior of women. 


Some symptoms (both physical and emotional) prior to 
the onset of the menstrual period are common.’ These 
may occur 50 to 75 percent of women. Moderate to se- 
vere premenstrual symptoms that disrupt a woman’s 
lifestyle may occur in 20 to 30 percent of women, and 
severe, debilitating symptoms are seen in 2 to 10 per- 
cent (Table 29-1). 


Premenstrual syndrome is related to premenstrual dys- 
phoric disorder (PMDD). The diagnosis of these two 
conditions is different since one is defined by the 10th 
Revision of the International Classification of Diseases 
(ICD-10) while the other is identified by criteria from the 
4th Edition of the Diagnostic and Statistical Manual of 
Mutual Disorders (DSM-IV) (Tables 29-2 and 29-3). The 
diagnosis of PMS requires only one symptom to be 
present for its diagnosis, while PMDD diagnosis re- 
quires at least five symptoms to be present at least one 
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Table 29-1: Incidence of Premenstrual 
Syndrome (PMS) in General Population! 


% of women 
No premenstrual symptoms 3-10 
Mild premenstrual symptoms 50-75 
Moderate to severe premenstrual 20-30 
symptoms that disrupt lifestyle 
Severe, debilitating symptoms 2-10 


1. Mezrow G, Shoupe D: The Premenstrual Syndrome. In: Mishell’s 
Textbook of Infertility, Contraception, and Reproductive Endocrinology. 
Lobo R, Mishell DR, Paulson RJ, Shoupe D, Eds. Blackwell Science 
Malden, MA 1997, pp. 403-414 


week prior to the beginning of menses. In both cases, 
the conditions tend to decrease after menstruation has 
occurred, They have characteristic appearances during 
the premenstrual phase of the menstrual cycle. The di- 
agnosis of PMS is preferred by obstetrician-gynecolo- 
gists and primary care physicians while psychiatrists 
and other mental health providers tend to prefer the 
diagnosis of PMDD. A summary of the distinctions be- 
tween PMS and PMDD is shown in Table 29-4. Some 
have argued that PMDD poses a risk for major depres- 
sive disorder (MDD) and that it may be a prodrome of 
or a causal risk factor for MDD.° 


The occurrence of premenstrual symptoms has several 
patterns. These are generally illustrated in Figure 29-1. 
Premenstrual symptoms are sometimes more prominent 
during the preovulatory and periovulatory phases of 
the menstrual cycle, and this is sometimes referred to as 
“reverse PMS.”* While the degree of premenstrual symp- 
tom severity varies within the population, it tends to be 
relatively constant within the individual woman, In ad- 
dition, it can be influenced by age, race/ethnicity and 
health status. A symptom severity score for emotional 
symptoms and physical symptoms as reported by 
Sternfeld, et al.,’ is shown in Figures 29-2 and 29-3. Ina 
recent monograph on these two conditions, the Asso- 
ciation of Professors of Gynecology and Obstetrics 
(APGO) and the APGO Medical Education Foundation 
reported the most common symptoms of PMS as listed 
in Table 29-5. They also indicated that the use of vagi- 
nal progesterone suppositories could no longer be ad- 
vocated. They reported that oral progesterone had been 
found to be no more effective than the placebo in the 
treatment of PMS.* 


Table 29-2: Diagnosis of PMS! 


10th Revision of the 
International Classification of Diseases (ICD-10) 


Only one of the following symptoms is required for a 


diagnosis of PMS: 

« Mild physiological discomfort « Aches and pains 

« Bloating* « Poor concentration 
e Weight gain* « Sleep disturbances* 
« Breast tenderness « Change in appetite 


Swelling of hands and feet 


1. APGO Educational Senes on Women's Health issues. Premenstrual 
Syndrome and Premenstrual Dysphoric Disorder. Scope, Diagnosis 
and Treatment. APGO, Washington, DC, October 1998. 


* Also included in Pope Pau! VI Institute criteria 


Table 29-3: Diagnosis of PMDD' 
(DSM-IV Criteria) 


At least five of the symptoms listed are present one week 
before menses and remit a few days after onset of 
menses: 


« Depression* « Concentration difficulties 
« Anxiety « Lack of energy” 

e Affective liability « Food cravings* 

¢ Irritability « Insomnia" 

« Decreased interest in activities « Feel overwhelmed 

« Breast tenderness « Headache” 

¢ Bloating* « Joint or muscle ache 


1. APGO Educational Series on Women's Health Issues, Premenstrual 
Syndrome and Premenstrual Dysphoric Disorder: Scope, Diagnosis and 
Treatment. APGO, Washington, DC, October 1998. 


Also included in Pope Paul V1 Institute criteria 


Figure 29-1: Four different temporal patterns in the occur- 
rence of premenstrual syndrome (From: A Practical Guide to 
Premenstrual Dysphoric Disorder: The Expert Consensus 
Guidelines. The McGraw-Hill Companies, 2001). 
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Table 29-4: Summary of Differences between PMS and PMDD 


Diagnostic criteria 


Providers using these criteria 


10th Revision of the International 
Classification of Diseases (ICD-10) 


Obstetrician/gynecologists, primary 
care physicians 


PMDD 


Diagnostic and Statistical Manual of 
Mental Disorders, 4th Ed. (DSM-IV) 


Psychiatrists, other mental health 
care providers 
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Number of symptoms required One symptom 


Functional impairment Not required 


Prospective charting of symptoms Not required 


5 of 11 symptoms 


Interference with social or role- 
functioning required 


Prospective daily charting of 
symptoms required for two cycles 


13 -12-19-0 4 8 7 68439 2410 t 23 6 5S & F B O 16 1 12 12 06 
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Figure 29-2: The mean daily emotional symptoms score by 
symptom severity group. PMDD = premenstrual dysphoric 
disorder (From: Sternfeld B, Swindle R, Chawla A, Long S, 
Kennedy S: Severity of Premenstrual Symptoms in a Health 
Maintenance Organization Population. Obstet Gynecol 
99:1014-1024, 2002). 
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Figure 29-3: Mean daily physical symptoms score by symp- 
tom severity group. PMDD = premenstrual dysphoric disorder 
(From: Sternfeld B, Swindle R, Chawla A, Long S, Kennedy S: 
Severity of Premenstrual Symptoms in a Health Maintenance 
Organization Population. Obstet Gynecol 99:1014-1024, 2002). 


Table 29-5: Common Symptoms of PMS! 


e Anger (irritability)* 

« Anxiety 

¢ Bloating or weight gain* 

e Breast tenderness* 

« Depression* 

¢ Decreased concentration 
e Decreased self-esteem 
. 


Decreased interest in activities 


Fatigue* 


Food cravings* 

GI complaints 
Headaches” 
impulsivity 

Mood swings 

Muscle and joint pain 
Insomnia* 

Tension 


1, APGO Educational Series on Women's Health issues. Premenstrual 
Syndrome and Premenstrual Dysphoric Disorder: Scope, Diagnosis and 
Treatment. APGO, Washington, DC, October 1998 


* Also included in Pope Paul VI Institute criteria 
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Exercise and Nutrition: 
Non-Pharmacologic Approaches 
to Treatment 

_ 
A variety of non-pharmacologic approaches to treat- 
ment have been recommended. These include dietary 
modification such as decreasing caffeine, chocolate, salt, 
and alcohol intake and an increasing in complex carbo- 
hydrates. Calcium supplementation, vitamin B,, aerobic 
exercise, cognitive behavioral modification, relaxation 
training and group therapy have also been recom- 
mended.* 


Prior, et al., reported that conditioning exercise decreased 
premenstrual symptoms over a six-month period.” With 
the gradual initiation of a running exercise program over 
a six-month period, a decrease in overall premenstrual 
symptoms (specifically related to breast tenderness and 
fluid retention) were found. The decrease in these 
moliminal symptoms were thought to reflect physiologic 
changes in neurotransmitter levels, perhaps represent- 
ing hypothalamic adaptation to conditioning exercise. 


Abraham developed a system for categorizing PMS into 
four distinct subgroups.'” These can be summarized as 
follows: 


1. PMS-A (Anxiety): Believed to be related to high lev- 
els of estrogen and deficiency of progesterone. 
Women experience irritability, anxiety, and emotional 
lability. 


i) 


PMS-C (Carbohydrate craving): Unclear etiology, but 
may be due to enhanced intracellular binding of in- 
sulin. Women experience increased appetite, sugar 
and carbohydrate cravings, headache, and heart pal- 
pitations. 


3. PMS-D (Depression): Most likely due to low levels 
of estrogen leading to excessive breakdown of neu- 
rotransmitters. Low estrogen may be due to en- 
hanced adrenal androgen or progesterone secretion. 
Women experience depression. 


4. PMS-H (Hyperhydration): Due to increased water 
retention, secondary to elevated levels of aldoster- 
one. Elevated levels of aldosterone in the premen- 
strual period may be the result of excess estrogen, 
excessive salt intake, stress, or magnesium defi- 
ciency. Women report weight gain, breast tender- 
ness and fullness, swelling of the hands and feet 
and abdominal bloating." 


Fuchs’ and Chakmakjian'* in association with 
Abraham" reported that a specially designed multivita- 
min-preparation nutritional supplement could have an 
impact in reducing the symptoms of the various forms 
of premenstrual syndrome as defined by Abraham. Such 
supplementation could result in an increased produc- 
tion of progesterone during the luteal phase.'* 


It has also been postulated that a magnesium, zinc or 
calcium deficiency may play a role in the development 
of premenstrual symptoms.'*'’ Supplementing with 
magnesium might assist in treating the condition.'° Fur- 
thermore, the functional hypocalcemia, which has been 
observed, may represent the clinical manifestation of 
an underlying abnormality in calcium homeostasis. The 
calcium imbalance could emanate from inadequate cal- 
cium absorption, resulting either from low dietary cal- 
cium intake or insufficient vitamin D. In fact, PMS may 
serve as an important clinical marker of low calcium sta- 
tus in premenopausal women that, in turn, might enable 
the development of strategies for osteoporosis preven- 
tion.” 


Vitamin B, and vitamin E along with the agnus castus 
fruit extract have all been shown to assist in the treat- 
ment of premenstrual syndrome.'**" Improvement in PMS 
symptoms and estrogen metabolism have also been re- 
ported using a formulated “medical food” that combines 
protein, fiber, carbohydrates, fat, and a variety of micro- 
nutrients.”! 


Pharmacologic Therapy 

en 
A variety of pharmacologic treatment approaches have 
been used in women who have PMS and PMDD. These 
would include such things as danazol, oral contracep- 
tives,**> GnRH analogs,” clomipramine, mefenamic 
acid® and bromocriptine,” anxiolytics (alprazolam), and 
selective serotonin-reuptake inhibitors (SSRIs). Even 
laser ablation of the endometrium has been recommended 
for treating this condition.” It should be pointed out 
that oral contraceptives have been considered inad- 
equate for managing women with PMS.** 


Most of the emphasis in pharmacologic therapy over 
the last 10 years has been on the use of alprazolam 
(Xanax) or one of many SSRIs. A number of studies 
have shown that alprazolam can be helpful in relieving 
some of the symptoms of PMS.**! In one famous study 
published in the Journal of the American Medical Asso- 
ciation, alprazolam was compared to placebo and oral 
progesterone in the treatment of severe PMS.*' In this 
study, alprazolam was found to be significantly better 


than placebo or progesterone for total premenstrual 
symptoms. However, this particular study had a signifi- 
cant methodological flaw. All medications were admin- 
istered from day 18 of the cycle until the first day of 
menses with a tapering of the medication on the first 
two menstrual days. Using progesterone in this fashion 
is not targeted to the exact luteal phase and is not being 
given cooperatively with the menstrual cycle (see be- 
low). 


In 1987, a correlation was found between decreased se- 
rotonin levels and depression scores in women who 
had PMS. This has led to the use of a variety of SSRIs 
as the “first line of treatment” for PMS. The initial stud- 
ies were with fluoxetine.’ In a review of nearly 20 pla- 
cebo-controlled trials, Dimmock, et al.,*° suggested that 
the SSRIs were an effective first-line therapy for severe 
PMS. 


This led to the marketing of Prozac (fluoxetine hydro- 
chloride) under a new name of Sarafem specifically for 
reaching those women who had PMS. While this ap- 
proach is now the standard “first line of therapy,” the 
product information on Sarafem itself points out that, at 
the standard dose of 20 mg, only 6.0 percent have 
marked improvement and 37.0 percent have moderate 
improvement, for a total improvement rate of only 43.0 
percent. While this was indeed greater than the placebo 
group (4.0 percent of the placebo group showed marked 
improvement), it cannot be considered a highly effica- 
cious treatment. 


While alprazolam has been promoted as a routine treat- 
ment for PMS, it should be kept in mind that it is one of 
the most common prescription drugs responsible for 
admission to drug-dependency units.*° 


Role of Ovarian Steroids 
or 
The role of progesterone and its various by-products 
along with estradiol-17B (E,) have been studied for over 
30 years now in women who have PMS. The studies 
can be divided into those that had no significant de- 
crease in progesterone and those that had elevated 
progesterone in the patient population.*”*! Another 
group of studies showed decreased progesterone lev- 
els during the luteal phase of those women who have 
PMS.*“* Two methodological differences exists between 
the two groups of studies. In the first group, the proges- 
terone levels, for the most part. were drawn according 
to the day of the menstrual cycle without particular ref- 
erence to the timing of ovulation. In the second group, 
progesterone levels that were specifically timed relative 
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to the timing of ovulation were obtained. This method- 
ological flaw in the first group of studies is serious and 
renders the studies inaccurate. In the second group, 
timing or targeting of the progesterone evaluation elimi- 
nates that flaw and significantly improves the reliability 
of those investigations. 


In at least one study, the ovarian follicle was followed 
by ultrasound in those patients who had PMS and ina 
controlled population.“ The group with PMS exhibited 
a significantly decreased size of the ovarian follicle prior 
to the time of rupture (p<.0001). This is important be- 
cause it has been shown that luteal phase progesterone 
levels are often associated with the integrity and func- 
tion of the developing follicle. Thus, it is more credible 
to look at the decrease in progesterone production dur- 
ing the luteal phase of patients with PMS when the 
follicle diameter has been measured and found to be 
decreased in this same population of patients. 


In spite of this, APGO has suggested that the consen- 
sus with regard to the role of ovarian steroids is that 
“normal ovarian function, rather than hormone imbal- 
ance, is the cyclic trigger for PMS and PMDD” (empha- 
sis applied).* In making this comment, they focused on 
a paper by Schmidt, et al.*’ In this experiment, women 
were given leuprolide acetate (Lupron) with and with- 
out the addition of E, or progesterone. This conclusion 
on the role of ovarian steroids was reached after they 
observed that the patients who were given leuprolide 
acetate plus E, or progesterone showed a significant 
recurrence of symptoms. This study design observes a 
group of women whose menstrual physiology was sig- 
nificantly altered by a potent exogenous suppressant 
of hormonal function. When adding either E, or proges- 
terone to this significantly altered state, the researchers 
observed that the patients became worse and concluded 
that “the occurrence of symptoms represents an abnor- 
mal response to normal hormonal changes.” This study 
design is so flawed that such a conclusion is clearly not 
merited. 


Progesterone Treatment 

rr ooo, 
In October 2001, the British Medical Journal published 
a systematic review of the efficacy of progesterone and 
progestogens in the management of premenstrual syn- 
drome.’ This study concluded that the evidence from 
their meta-analyses did not support the use of proges- 
terone or progestogens for managing PMS. However, 
this systematic review did not address the issue of the 
timing of progesterone therapy during the course of the 
menstrual cycle. Timed progesterone therapy is an ex- 


= 


The Medical and Surgical Practice of NaProTECHNOLOGY 


tremely important issue in the evaluation and treatment 
of this condition. In fact, in the original publications by 
Dalton,** she recommended that treatment begin based 
upon the day of the menstrual cycle and be continued 
through the beginning of the next menstrual period. This 
was a methodological flaw in her approach to the treat- 
ment of this condition. 


There have been six double-blind placebo-controlled 
trials of progesterone therapy in women with PMS.*?"** 
In five of these studies, no improvement could be iden- 
tified with the use of progesterone support in the treat- 
ment of PMS****?"4 while, in one of the studies, signifi- 
cant improvement was identified*! (Table 29-6). It is note- 
worthy that the study which produced results showing 
significant improvement with progesterone used prop- 
erly timed progesterone administration within the men- 
strual cycle. In that study by Dennerstein, et al.,°' the 
administration of oral progesterone during the postovu- 
latory phase of the cycle was started approximately three 
days following ovulation, confirmed by determinations 
of urinary 24-hour pregnanediol and total estrogen con- 
centrations. In the other five studies, the progesterone 
was administered by the day of the menstrual cycle ina 
fashion similar to Dalton’s original work. The improve- 
ment in the scores on the menstrual distress question- 
naire (MDQ) observed in Dennerstein’s study is shown 
in Figure 29-4. 


In these studies, the methodological flaw, which have 
been consistent throughout the history of PMS stud- 
ies, involves the timing of either the assessment of 
progesterone production or the administration of 
progesterone itself. In actual fact, the percentage of 
cycles in which ovulation occurs prior to and including 
the 14th day of the menstrual cycle is only 34.7 percent. 
Ovulation occurs following the 14th day in 65.3 percent 
of cycles (Table 29-7). Even at day 20 of the cycle, 7.6 
percent of cycles still await ovulation. 


The significance of this is outlined in Figures 29-5 and 
29-6. These two figures explain the difference between 
non-targeted progesterone therapy versus targeted 
progesterone therapy (cooperative progesterone re- 
placement therapy). In the first instance, progesterone 
is started on a given day of the menstrual cycle (Figure 
29-5)—on day 16 in this example (typical of most stud- 
ies). The progesterone is then continued until the be- 
ginning of menses or, in some cases, one or two days 
after menses. When ovulation occurs on day 14 of the 
cycle, the beginning of the progesterone therapy will 
be fairly coordinated with the beginning of the natu- 
rally occurring rise in progesterone. However, by con- 
tinuing the progesterone until the start of menses, 
menses is an artificially delayed because of the exog- 
enously administered progesterone. When ovulation oc- 
curs later in the cycle, the progesterone will be given 
in advance of ovulation and, thus, will have an impact 
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Figure 29-4: Comparison of total scores in the menstrual 
distress questionnaire (MDQ) for all subjects grouped ac- 
cording to order of treatment (progesterone followed by pla- 
cebo, placebo followed by progesterone) (From: Dennerstein 
L, Spencer-Gardner C, Gotts G, Brown JB, Smith MA, Bur- 
rows GD: Progesterone and the Premenstrual Syndrome: A 
Double-Blind Cross-Over Trial. BMJ 290:1617-1621, 1985). 


Table 29-6: Double-blind Trails of Progesterone Therapy and 
the Precision of Targeting the Luteal Phase 


Author Year Targeting Luteal Phase Effectiveness 
Sampson*® 1979 Calendar No improvement 
Van der Meer, et al.” 1983 Calendar No improvement 
Dennenstein, et al.*’ 1985 Urinary hormonal assessment Significantly better 
Anderschi, et al.®* 1986 Calendar No improvement 
Maddocks* 1986 Day 16 No improvement 
Freeman™ 1990 Day 16 No improvement 
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Non-Targeted Progesterone Therapy 
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Figure 29-5: A schematic outline of the use of exogenous progesterone in a non-targeted fashion given the circumstances of 
ovulation occurring on days 14, 16, 18 and 20 of the cycle with the progesterone starting automatically on day 16 of the cycle 
and concluding at the start of menses (From: Pope Paul VI Institute research, 2004). 
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Targeted Progesterone Therapy 


nN 
o 


Ovulation 
Day 14 


Progesterone 
(mg/ml) 
3 


Menses 
40 


Ovulation 
Day 16 


Progesterone 
(mg/ml) 
_ 
oO 


Menses 


40 


Ovulation 
Day 18 


Progesterone 
(mg/ml) 
3 


Menses 
40 


Ovulation 
Day 20 


Progesterone 
(mg/ml) 
o 


Menses 


20 40 
Day of Cycle 


EXP= Exogenous Progesterone 


Figure 29-6: A schematic illustration of the use of targeted progesterone therapy with ovulation occurring on days 14, 16, 18 
and 20. Progesterone is given from Peak +3 through Peak +12 or HCG is provided on Peak +3, 5, 7, and 9 and both are finished 
prior to the onset of menses (From: Pope Paul VI Institute research, 2004). 


Table 29-7: Occurrence of Ovulation 
Relative to Day 16 of the Menstrual Cycle 


% Ovulation 
occuring after... 


% Ovulation occuring 
prior to and including... Day 


34.7 14 65.3 
63.5 16 36.5 
78.7 18 21.3 
92.4 20 7.6 


1, Hilgers TW, Prebil AM, Hilgers SK, Daly KO: The Occurrence of Ovu- 
lation at the Midcycle. Int Rev Nat Fam Plan, 4:227, 1980. 


on follicular growth and development. This would be 
expected to lower artificially the natural production 
of progesterone by causing the development of a dys- 
functional corpus luteum (as the result of an interfer- 
ence in the developing follicle). In addition, the proges- 


terone environment created from the continuation of 


progesterone until the start of menses would artificially 
delay menses through its exogenous impact. In effect, a 
non-targeted approach to progesterone therapy cre- 
ates its own endocrinopathy as a result of the exog- 
enously administered progesterone. 


This can be corrected, as shown in Figure 29-6, when 
progesterone is given in a cooperative fashion during 
the course of the menstrual cycle. In this way, progest- 
erone is always given following the occurrence of ovu- 
lation and discontinued almost always prior to the on- 
set of menses. Either oral or vaginal progesterone is 
administered on days Peak +3 through Peak +12 as de- 
termined by the use of the CREIGHTON MODEL 
FertilityCare™ System. Targeted therapy can also be 
provided by giving intramuscular progesterone on Peak 
+3,5,7,9 and 11 or HCG injections on Peak +3, 5,7 and 
9. With any of these approaches to therapy, supple- 
mentation of progesterone or support of the luteal phase 


will be cooperative with the normal production of 


progesterone during the course of the postovulatory 
phase of the cycle. 


This solves the greatest challenge in the treatment of a 
variety of women’s health conditions (discussed in 
Chapter 27). Progesterone replacement therapy repre- 
sents the single, most important methodological diffi- 
culty in the studies done to date on PMS and a variety 
of other women’s health issues. Targeting of the luteal 
phase has been, from the beginning of this era of repro- 
ductive medicine, in error. This can be corrected when a 
woman charts her menstrual cycle, identifies her Peak 
Day and begins the progesterone in a cooperative fash- 
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ion with the post-Peak phase of her cycle. 


With regard to the use of progesterone as a therapeutic 
agent, it should be noted that it does have sedative and 
hypnotic effects after its oral administration.** This may 
be mediated through its many metabolites. 


Other Associated Findings 

Be 
In 1981, Dalton reported that the binding capacity of 
sex-hormone-binding globulin (SHBG) was significantly 
lower in those patients who had premenstrual syndrome. 
She suggested that levels of SHBG-binding capacity 
could be useful in the diagnosis and even be helpful in 
explaining the etiology of PMS* Later, she showed that 
SHBG binding capacities increased when the patients 
were treated with three different doses of progesterone 
and, as the dosage increased, so did the SHBG-binding 
capacity.*’ 


Plasma, glucose and insulin levels during the menstrual 
cycles of normal women and women with PMS were 
studied by Spellacy, et al.** Although some have sug- 
gested that carbohydrate metabolism during the luteal 
phase of patients with PMS may be somewhat altered, 
they found no statistically significant changes in the 
plasma glucose or insulin levels between the two groups. 


Serum levels of free testosterone were significantly 
higher in subjects with PMS. This observation is noted 
during the follicular phase, around the time of ovula- 
tion, and during the luteal phase of the menstrual cycle.*’ 
DHEA levels were also significantly higher in the PMS 
group around the time of ovulation and 17-hydroxy- 
progesterone levels were higher during the luteal phase 
of the cycle. 


The pulsatile pattern of LH secretion has also been evalu- 
ated. The changes in pulsatile LH secretion across the 
cycle were not different in the PMS patients compared 
to normal women, but the mean FSH level during mid- 
luteal phase was higher in the PMS group.” This was 
also found by Lewis, et al.,°’ however, in pooled data 
the length of time between LH and progesterone pulses 
systematically increased across the luteal phase, but in 
the PMS group, significantly coincident pulsing oc- 
curred at an unexpected zero time lag on the symptom- 
onset sampling day. 


Adrenocorticotropic hormone (ACTH) levels were ob- 
served to be significantly lower in patients with PMS 
during the luteal phase.*’ Cortisol levels were not ob- 
served to change during the course of the cycle in the 
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PMS group although PMS subjects tended to have in- 
creased cortisol levels in the luteal phase, which was 
the reverse of the direction found in the control group. 
Interestingly, B-endorphin was found to be decreased 
in the PMS subjects as well. Beta-endorphin is normally 
co-secreted with ACTH and originates from the same 
precursor. It has been observed clinically that intrave- 
nous ACTH will reduce depression and anxiety, sug- 
gesting that the lower ACTH levels observed in PMS 
subjects may relate to the lack of mood-elevating ac- 
tions of ACTH. 


The progesterone metabolite allopregnanolone has also 
been studied extensively in women with PMS. Girdler, 
et al.,°° showed that women with very severe PMS had 
lower allopregnanolone levels than women with less 
severe PMS. In both cases, the levels of allopregnan- 
olone were higher than in the control groups. Rapkin, et 
al, showed that subjects with PMS manifested lower 
levels of allopregnanolone during the luteal phase when 
compared with the controls. Allopregnanolone has 
anxiolytic properties. Diminished concentrations of allo- 
pregnanolone in women with PMS could lead to an in- 
ability to enhance gamma aminobutyric acid (GABA)- 
mediated inhibition during states of altered central ner- 
vous system excitability, such as ovulation or physi- 
ologic or psychological stress. The lower metabolite 
levels could contribute to the genesis of various mood 
symptoms of the disorder such as anxiety, tension and 
depression. 


Chuong and Coulam, et al.,°° studied premenstrual B- 
endorphin levels in women with PMS and found them 
significantly lower in the luteal phase (Figure 29-7). This 
finding was corroborated by Fachinetti and Martignoni, 
et al.“ The PMS patients showed a decrease in B-endor- 
phin the week preceding menses and during the first 
days of the menstrual flow. The B-endorphin levels re- 
gained normal values during the next follicular phase 
(Figure 29-8). 


These findings of decreased §-endorphin led to a clini- 
cal trial of the drug naltrexone (Trexan, ReVia). A double- 
blind placebo-controlled crossover study was used to 
evaluate the efficacy of this oral opiate receptor an- 
tagonist.”’ It was thought that the acute withdrawal of 
opiate inhibition of biogenic immune systems could lead 
to rebound hyperactivity of neuronal pathways because 
of slowly acquired receptor supersensitivity. This could 
then result in irritability, anxiety, tension and aggres- 
sion, which are common symptoms of PMS. Using the 
menstrual distress questionnaire as an objective tool, a 
significant decrease in symptom expression during the 
luteal phase of the menstrual cycle was found with the 


use of naltrexone (25 mg twice a day). The acceptability 
of this drug was considered good, but side effects in- 
cluded nausea, decreased appetite, and dizziness. It was 
suggested that this may represent an effective treat- 
ment for this syndrome (Figure 29-9). 
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Figure 29-7: The B-endorphin levels for contro! subjects and 
PMS patients on days 7 and 25 of the menstrual cycle. The 
PMS group is significantly different from the control group on 
day 25 (p=.0001) (From: Chuong CJ, Coulam CB, Kao PC, 
Bergstralha EJ, Go VLW: Neuropeptide Levels in Premen- 
strual Syndrome. Fertil Steril 44:760-764, 1985). 
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Figure 29-8: Plasma }-endorphin changes (mean + SE) in the 
perimenstrual period in PMS patients (solid line) and controls 
(dashed line). *p<.05 between groups (From: Facchinetti F, 
Martignoni E, Petraglia F, Sances MG, Nappi G, Genazzani AR: 
Premenstrual Fall of f-endorphin in Patients with Premen- 
strual Syndrome. Fertil Steril 47:570-573, 1987). 
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Figure 29-9: The effect of naltrexone on the day 25 menstrual distress 
questionnaire (MDQ) score as compared to placebo (From: Chuong CJ, 
Coulam CB, Bergstralh EJ, et al. Clinical Trial of Naltrexone in Premenstrual 
Syndrome. Obstet Gynecol 72:332-336, 1988). 


Pope Paul VI Institute Evaluation and 
Treatment Protocol 

Se 
The background provided in the first part of this chap- 
ter lays the foundation for the successful approach for 
the treatment of women with PMS at the Pope Paul VI 
Institute. Data in this evaluation will be presented on a 
group of 147 patients came to us because of PMS and 
on the first 88 of those patients that we have treated. 
Data will be presented on endocrine profiles for both 
progesterone, E,, and B-endorphin on subgroups of 
these populations. 


In the patient population who visited the Institute be- 
cause of PMS complaints, the mean age was 33.1 witha 
mean gravidity of 2.0. Menarche averaged 12.8 years, 
the length of menses averaged 5.6 days, the length of 
tail-end brown bleeding which were observed on their 
CREIGHTON MODEL charts was 2.6 days, and the length 
of the previous use of oral contraceptives averaged 37.2 
months. 


The diagnosis of PMS at the Pope Paul VI Institute 
includes the following list: irritability, breast tender- 
ness, bloating, weight gain, carbohydrate craving, 
crying easily, depression, headaches, fatigue, and in- 
somnia. The important aspect of diagnosis is that these 
symptoms must begin at /east four days prior to the 
onset of menses. If they occur within three days of the 
onset of menses, they are considered to be normal pre- 
menstrual molimina‘ (Table 29-8). In addition to these 10 
core symptoms (most of which are also a part of the 
ICD-10 and the DSM-IV symptom complex), other symp- 
toms were also documented in this group of patients. 
These included being violent, being self-abusive, feel- 


ing suicidal, feeling ‘wired,’ feeling anxious, having panic 
attacks, feeling confused, feeling paranoid, being 
anorexic or bulimic, being obsessive-compulsive, hav- 
ing an increased frequency of seizures, and having an 
increased frequency of sinus infections. 


In Table 29-9, the incidence of the 10 core symptoms for 
these 147 patients is listed. The most common symp- 
toms, occurring in over 75.0 percent of cases, included 
irritability, bloating, crying easily, fatigue, depression, 
carbohydrate craving, breast tenderness and weight 
gain. Headache and insomnia were frequent but less 
common than the others. 


The average length of time that these symptoms began 
prior to the onset of menses was 9.4 days. In over 50 
percent of patients, the symptoms started 10 days or 
more prior to the onset of menses and, in over 90 per- 
cent, 7 days or greater (Table 29-10). This symptom com- 
plex and timing is very consistent with the more serious 


Table 29-8: Diagnosis of Premenstrual 
Syndrome (PMS) - Pope Paul VI Institute 


Any of the following symptoms occurring four or more 
days prior to the onset of menses and fading after 
menses starts: 


« Irritability « Crying easily 
« Breast tenderness « Depression 

+ Bloating « Headaches 

+ Weight gain « Fatigue 

« CHO craving « Insomnia 

+ Other 
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condition of premenstrual dysphoric disorder (PMDD) 
Table 29-9: Incidence of Symptoms Associated 


with Premenstrual Syndrome (PMS) (N= 147) In evaluating patients at the Pope Paul VI Institute, the 


10 core symptoms are elicited at the time of entrance 


Symptoms * ne * into the program. Additional symptoms are also col- 
« Irritability 92.6 + CHO craving 83.7 lected if the women have experienced them. The pa- 
* Bloating 91.7 + Breast tenderness 82.7 tients are then referred to the FertilityCare™ Center to 
“Gonna enely Nearness) S02, °* Well gate ue begin charting the CrMS so that they can obtain a prop- 
« Fatigue 89.1 « Headache 64.4 S 

= apreeeian wee << neaindé 492 erly targeted post-Peak hormone profile. After two cycles 


have been charted, they return for a complete physical 
examination and for the ordering of the appropriate blood 
tests to further evaluate their condition. Once the blood 
levels are drawn and interpreted, an appropriate treat- 
ment regimen is instituted (Table 29-11). 


Table 29-10: Premenstrual Syndrome (PMS) - 
Number of Days Prior to Menses that 


This program, from point of entry until the cycle of treat- 
Symptoms Start (N=115') 


ment, requires three cycles with treatment coming in the 
jusibas GE dues Suis a al fourth cycle. Physicians are often frustrated by the 
4-6 7-9 10-13 14ormore | Average length of time from the patient’s point of entry to treat- 
ment. However, when the process of evaluation and 
eventual treatment is described to patients (who have 
1. Ofatotaln=147, there were 115 where this information was available usually suffered from these symptoms for many years 
and have seen multiple physicians without adequate 
assistance) at the point of entry, they are more than 
willing to participate in their own care so that a diagno- 
Table 20:11; Reconimended Rusluation ot sis can be established and proper treatment can be imple- 

Patients with PMS - mented (the success of treatment is very good). Part of 
the approach of NaProTECHNOLOGY is to educate pa- 
tients properly so that they understand what is happen- 
ing within their bodies and can become co-participants in 
their own evaluation and eventual treatment. This allows 
for a longer continuity of use and treatment program. 


8.7% 37.4% 29.6% 24.3% 


Pope Paul VI Institute 


e PMS-specific patient history 
+ Chart CREIGHTON MODEL System for two months 
« Return for physical examination 


ry S 4% Xé 1 ti i 1e Ss are ) 
5, ‘Order comnelete: PIAS thoiinene pede After the physical examination, patients are set up tc 


+ Peak +3, 5, 7, 9, 11 — P+E, have a progesterone and E, level drawn on Peak +3, 5, 7, 

+ Peak +5, 7, 9—B-endorphin_ 9 and 11. This gives a full profile of progesterone and E, 

« Peak +7 — TSH, thyroid profile, Total T,. rT, p A ata < 

T:rT, ratio , production along with its sum and mean. In addition, a 

« Return for explanation of test results and implementation Peak +5, 7 and 9 B-endorphin level is drawn, a Peak +7 
of therapy TSH, thyroid profile, total T,, reverse T,, and T,:rT, ra- 


tio are performed. This hormonal profile provides a tar- 
geted view of the progesterone and E, production along 


Table 29-12: Post-Peak Progesterone (ng/mL) Profile! 
Controls vs. PMS 


P43 P45 P47 PH P41 


Group 


Controls (n=22) 9.4 13.3 14.5 12.1 6.8 
PMS (n=77) 10.6 12.7 11.5 8.4 49 


57.4 11.5 
46.6 9.3 


NS* NS 


p-value* 


1. From: Pope Paul VI Institute research, 2004 
2 Student ttest 
3. NS=notsignificant 
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Figure 29-10: The targeted assessment of progesterone, E, and f-endorphin in two separate patients with PMS. The evalua- 
tion is prospectively accomplished by using the post-Peak phase of the cycle as defined by the CrMS (From: Pope Paul VI 


Institute research, 2004). 


with the B-endorphin production during the luteal phase 
of the menstrual cycle in a way that is reproducible from 
cycle to cycle and woman to woman. In addition, it gives 
us an excellent review of underlying thyroid function. 


These data are interpreted relative to the targeting of 


the cycle with the CrMS (Figure 29-10). 


The data that we have obtained on the post-Peak proges- 
terone and E, profiles in patients with PMS were com- 
pared to a control group of patients who specifically 
did not have PMS and had either exhibited previously 
normal fertility or had a normal ovulation pattern with a 
positive cumulus oophorus and a complete rupture di- 
agnosed by ultrasound. The data for these two profiles 


is presented in Tables 29-12 and 29-13 and Figures 29- 
11 and 29-12. The progesterone levels were significantly 
decreased beginning on Peak +7 (p=.03) and on Peak +9 
(p=.001) and Peak +11 (p=.03). The sum and mean of the 
5-value profile was also significantly depressed (p=.02). 
The E, profile was significantly decreased only on Peak 
+9 (p=.02) and Peak +11 (p=.04). While the sum and 
means were decreased in comparison to the controls, 
the difference was not statistically significant. These 
findings, especially for progesterone, are consistent with 
previous studies in which a reasonable attempt has been 
made to time or target the luteal phase. 


The data regarding B-endorphin production were pre- 


Table 29-13: Post-Peak Estradiol-17B (ng/dL) Profile' 
Controls vs. PMS Patients 


Group P+3 P+5 P+7 P+11 Sum Mean 
Controls (n=22) 9.1 10.6 11.8 9.8 52.6 10.5 
PMS (n=74) 10.5 10.7 10.7 6.6 46.0 92 
p-value” NS? NS NS NS NS 


1. From: Pope Paul V! Institute research, 2004 
2 Student t-test 
3. NS=not significant 
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Table 29-14: Post-Peak B-Endorphin (pg/mL) Profile’ 
Controls vs. PMS Patients 


Group P+5 P+7 P+9 Sum Mean 

Controls (n=22) 12.7 14.7 17.3 44.6 14.9 

PMS (n=57) 13.2 13.3 13.8 39.8 13.2 

p-value* NS* NS 

1, From: Pope Paul VI Institute research, 2004. 

2 Student t-test 

3. NS= not significant 
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Figure 29-11: Post-Peak progesterone levels in normal controls (n=22) versus PMS (n=77). The levels 
on Peak +7, P+9, and P+11 along with the sums and means for the entire profile are significantly 
different from the normal controls (From: Pope Paul VI Institute research, 2004). 
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Figure 29-12: Post-Peak E, levels, normal controls (n=22) versus patients with PMS (n=74). The levels 
on Peak +9 and Peak +11 are significantly lower than the control group (From: Pope Paul VI Institute 
research, 2004). 


sented in Table 29-14 and Figure 29-13. Beta endorphins 
generally increase in the normal patient prior to the on- 
set of menses. However, that increase in B-endorphin is 
blunted in patients who have PMS. This is detectable 
by a significant decrease in B-endorphins when com- 
pared to the control population on Peak +9 (p=.02). The 
sum and the mean of $-endorphins for 3 values is also 
shown to be decreased significantly during the luteal 
phase (p=.04). 


Based upon this data, a treatment program for patients 


Post-Peak $-Endorphin Profiles 


Controls (N=22) vs. PMS Patients ( 


17.3 


hin Levels 
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p-value NS NS 0.02 
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who have decreased B-endorphin levels has been de- 
veloped that uses targeted luteal phase support as its 
cornerstone of treatment and naltrexone, an opiate re- 
ceptor antagonist, as an additional supportive treatment. 
The dosages for the various luteal phase support pro- 
grams are identified in Table 29-15 and for naltrexone 
are identified in Table 29-16. 


The primary luteal phase support program currently in 


use is human chorionic gonadotropin (HCG) given in 
a dosage of 2000 units Peak +3, 5, 7 and 9 (Figure 29-14). 
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Figure 29-13: Beta endorphin levels comparing the control group without PMS (n=22) to patients with PMS 
(n=57) on Peak +5, 7, and 9. The Peak +9 level is significantly lower than the control group and the sum and 
mean for these profiles are significantly lower (From: Pope Paul VI Institute research, 2004). 


Table 29-15: Type of Luteal Phase 
Support used in Conjunction with the 
Creighton Model System 
Patients with PMS, Pope Paul VI Institute 


« Human chorionic gonadotropin (HCG) 
¢ Stimulates corpus luteum to increase its 
production of progesterone and estrogen 
¢ Intramuscular injections (sometimes SQ) 
¢ 2000 units, P+3, 5, 7, 9 
OR 
« Progesterone oral capsules 
« Micronized progesterone 
« 200 mg SR PO QD hs P+3 ~ P+12 
e 2000 units, P+3, 5, 7,9 
OR 
« Progesterone vaginal capsules 
« Micronized progesterone 
¢ 300 mg capsules 
¢ QD hs P+3 > P+12 


Table 29-16: Naltrexone (Trexan, ReVia) 


¢ An oral long-acting relative of Narcan (naloxone) 
« An opiate receptor antagonist 
e Labeled uses include heroin addiction and alcoholism 


« Dosage 

¢ 0.25 mg capsules PO QID x 10 days 

¢ Then 0.5 mg QID x 10 days 

« Then 1 mg PO QID x 10 days 

« Then 2 mg PO QID x 10 days 

« When gets to last dose, stay there, but 
eventually increase up to 25-50 mg/day (up to 
200 mg/day) 


« Side effects: dizziness, fatigue, nausea, headache 
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Table 29-16: Naltrexone (Trexan, ReVia) 


« An oral long-acting relative of Narcan (naloxone) 
« An opiate receptor antagonist 
e Labeled uses include heroin addiction and alcoholism 


« Dosage 

« 0.25 mg capsules PO QID x 10 days 

¢ Then 0.5 mg QID x 10 days 

« Then 1 mg PO QID x 10 days 

« Then 2 mg PO QID x 10 days 

« When gets to last dose, stay there, but 
eventually increase up to 25-50 mg/day (up to 
200 mg/day) 


« Side effects: dizziness, fatigue, nausea, headache 


This stimulates the corpus luteum to increase its pro- 
duction of both progesterone and estrogen. It is usu- 
ally given as an intramuscular injection, but it can also 
be given subcutaneously. Progesterone can also be used 
as an oral micronized, sustained-release 200 mg capsule 
given by mouth every day at bedtime (PO QD hs), Peak 
+3 through P+12. This can also be titrated to two times 
a day (BID) dosage Peak +3 through P+12 ifnecessary, 
and progesterone can be used in addition to HCG if that 
is thought to be clinically necessary. Progesterone vagi- 
nal capsules can also be used; in that case, a 300 mg 
micronized oral capsule is used vaginally every day at 
bedtime (QD hs) from Peak +3 through P+12 (Figure 29- 
15). 


Naltrexone (Trexan, ReVia) is an oral, long-acting rela- 
tive of naloxone (Narcan). This is an opiate receptor 


antagonist and it is labeled for use in those patients 
who have heroin addiction or who are alcoholic. How- 
ever, itis an extremely good drug for patients who have 
PMS and decreased $-endorphin levels. In our use of 
naltrexone, we have found that the starting dosage of 
50 mg per day or 25 mg twice a day produces significant 
side effects in a patient who is B-endorphin depleted. In 
fact, that initial dosage is not well tolerated. However, 
this can be solved by providing an extremely low dos- 
age of naltrexone. The standard dosage that we have 
used begins with 0.25 mg by mouth four times a day (PO 
QID) for 10 days and then increases to 0.5 mg QID x 10 
days, then | mg QID x 10 days and then 2 mg QID x 10 
days. For many years, we did not go higher than 2 mg 
QID. However, recent data (see below) suggests that 
the dosage should go higher if one is to obtain a good 
effect. Thus, once 2 mg QID is reached, the dosage 
should be increased even further to 4 mg QID, then 8 
mg QID, then 32 mg every day at bedtime (QD hs) and 
then 50 mg QD hs. These are all cycled on a 10-day 
program and, with this approach, the overwhelming 
majority of patients can take naltrexone without diffi- 
culty. 


On occasion, we see people even at 0.25 mg QID who 
have difficulty or problems with this dose. In those cases, 
the dosage has to be started even lower. We would 
suggest that it start at 0.25 mg by mouth every day (PO 
QD) for 5 days, then 0,25 mg two times a day (BID), and 
so forth, to slowly increase the dosage. It will take longer 
to get a patient on the naltrexone using this approach; 
however, the results can be dramatic and it is worth the 
effort. 


Once the patients are placed on therapy, they are fol- 
lowed on a monthly basis to determine the effective- 


Table 29-17: Response to Targeted Hormone Support in the Treatment 
of Premenstrual Syndrome (PMS) (N=88) 


Progesterone 
Improvement Support’ 
Response n 
Marked 11 26.8 
Moderate 21 §1.2 
78.0 
Minimal 6 146 


7.3 


None 


= 


WN 


Includes 800 mg progesterone vaginal capsule (n=13), 600 mg capsule (n=10), 400 mg capsule (n=7), 300 mg capsule 
n=1), oral progesterone (200 or 300 mg) (n=6) and IM progesterone (n=4). 

HCG, 2000 units IM P+3, 5, 7,9 
. Includes naltrexone only (n=5), estradiol-17/) 1 mg P+3-—P+12 (n=1) and HCG and oral progesterone (n=4), 
When comparing the effectiveness of progesterone support vs. HCG support, P=.0012 (chi-square) 


Chapter 29: Premenstrual Syndrome: Evaluation and Treatment 


ee [23] 3 [51 


Soe ee 
eer errr rrr cL 
eee A) 
NS al a 
Bonen TRBEBBRBRON ES 
TT 

EPEECEL ET ELLE 


OM S85 Teh haaaaeo | 
Serre rrerrrerer er ere 


Prerapommeeperencrer | | UL | bee LL TTT TTT 
RARE RAE GERM E EERE 


Figure 29-14: A typical patient with her CrMS chart during the initial phases of evaluation and treatment. The results of the 
hormone profile are shown in the third cycle with both progesterone and E, considered to be decreased. The B-endorphins 
were also very low. Treatment with HCG luteal phase support, 2000 IU IM on P+3, 5, 7, 9 is shown in the fourth cycle and the 
corresponding P+7 progesterone and E, levels have increased (From: Pope Paul VI Institute research, 2004) 
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Figure 29-15: In this example, the patient is being treated with progesterone vaginal capsules 300 mg per vagina QD hs P+3 
through P+12. In the fourth cycle, the patient decided to discontinue her progesterone. The post-Peak phase shortened and her 
symptoms recurred. She resumed treatment again in her fifth cycle (From: Pope Paul VI Institute research, 2004). 
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Comparison of Response to Treatment of Premenstrual Syndrome (PMS) 
Targeted Hormone Therapy vs. 20 mg Fluoxetine hydrochloride 


10 
Marked and Moderate 


| 
86.5 mprovement 


78.0 


Marked Improvement Moderate Improvement 


Percent 


HCG ProgesteroneFluoxetine Placebo HCG ProgesteroneFluoxetne Placebo HCG ProgesteroneFliuoxetine Placebo 
Support Support 20 mg Support Support 20 mg Support Support 20 mg 


Figure 29-16: The comparison of response to treatment of PMS with targeted HCG and progesterone hormone therapy versus 
20 mg of fluoxetine hydrochloride versus placebo (From: Pope Paul VI Institute research, 2004, and published data on fluoxetine 
hydrochloride). 


Table 29-18: Premenstrual Syndrome (PMS) 
Comparison or Response to Treatment - 
Targeted Hormone Therapy vs. Fluoxetine Hydrochloride 


Fluoxetine Progesterone HCG 
Improvement 20 mg Support® Support® Placebo‘ 
Response % % % % 
Marked 6 26.8 51.4 4 
Moderate 37 51.2 35.1 11 
Total 43 78.0° 86.5° 15 


1. Data based on 95 patients reported in product literature of Sarafem (fluoxetine hydrochionide) 

2 Basedon 41 patients treated with targeted progesterone support (with and without naltrexone), Pope Paul 
Vi Institute. 

3. Based on 37 patients treated with targeted HCG support (with and without naltrexone) 

4. Data based on 94 patients treated with placebo and cited in product literature of Sarafem (fluoxetine 
hydrochionde). 

5. p<.0001, when compared to fluoxetine 20 mg 

6. p<.0001, when compared to fluoxetine 20 mg 


ness of treatment. When using post-Peak HCG, at least 
one Peak +7 progesterone and E, level must be drawn in 
order to document the occurrence of the increase in 
luteal phase progesterone and E, production. The Peak 
+7 level should be drawn prior to the administration of 
the HCG injection on that day. When the patients are 
seen in follow-up, the improvement in symptom response 
is identified usually with direct quotes from the patient 
as to how they are feeling at present compared to be- 
fore the treatment. This is then categorized into a marked, 
moderate, or minimal improvement category or into a no 
improvement category. Generally, patients stay on this 
treatment long term for at least one year and, after that 
time, consideration can be given to discontinuing the 
treatment. However, the treatment commonly needs to 
be re-instituted long term. The author has had patients 
on post-Peak HCG for as long as 10 years without any 
difficulties or problems. The husbands are often given 
instruction on how to administer the injections. Single 
women are instructed to use subcutaneous injections, 
which can be self-administered. 


For those who received HCG support, 86.5 percent had 
either marked or moderate improvement (Table 29-17). 
In 78.0 percent of those who received only progester- 
one support, moderate or marked improvement was ob- 
served. However, the frequency of marked improvement 
with progesterone was lower than HCG support, and 
the frequency of moderate improvement with progest- 
erone was higher than HCG support. When comparing 
progesterone support to HCG support, HCG support 
was statistically significantly better (p=.0012, chi-square 
analysis). 


The improvement in PMS symp- 
toms with targeted hormone sup- 
port was then compared to the pub- 
lished data on fluoxetine hydro- 
chloride 20 mg. This comparison is 
found in Table 29-18. Only 43 per- 


; . ; Improvement 
cent of patients taking fluoxetine Response 
had moderate or marked improve- suatiad 
ment, most of which was just mod- 

Sat hay eae Moderate 
erate. This is significantly lower 
: Minimal 
than the improvement observed in ‘ 
lone 


Without With Low-dose With High-dose 
Naltrexone’ 
% % 
17 34.0 90.4 
26 52.0 48 
5 10.0 0.0 
2 4.0 48 
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the fluoxetine group). This is graphed in Figure 29-16. 


In the initial evaluation of patients with PMS at the Pope 
Paul VI Institute, naltrexone was administered in a total 
dosage up to 2 mg by mouth four times a day (PO QID). 
This is now referred to as “low-dose naltrexone.” An 
evaluation of progesterone and/or HCG support for tar- 
geted luteal phase support was compared to whether 
the patient did or did not take low-dose naltrexone. This 
evaluation is showed in Table 29-19. We found that the 
addition of naltrexone at that dosage did not improve 
the outcome. There was no statistically significant dif- 
ference between the two groups. However, some pa- 
tients on naltrexone improved significantly, so the pro- 
tocol was restructured. 


In 21 subsequent patients who had had targeted luteal 
phase support, the naltrexone dosage was increased to 
between 25 and 125 mg per day (now referred to as 
“high-dose naltrexone”). This is more consistent with a 
previously published double-blind, placebo-controlled 
crossover trial of naltrexone in which the dosage was at 
least 25 mg twice a day.°’ Since converting to that high 
dosage, we have observed even more marked improve- 
ment in the symptom complex of these patients. Most 
patients are on SO mg per day, but we have had patients 
up to 200 mg per day without any side effects once they 
are established on the dosage. In fact, with the usage of 
the “high-dose naltrexone” program, 90.4 percent had 
marked improvement. 


We have also assessed the B-endorphin levels before 


Table 29-19: Role of Low-dose and High-dose Naltrexone on 
Treatment Response to Targeted Hormone Support - 
Treatment of Premenstrual Syndrome (PMS) 


targeted hormone support for PMS 
in the Pope Paul VI Institute proto- 
col. Progesterone support allowed 


Totals 


38 100.0 21 100.0 


1. Includes 31 patients with progesterone support, 15 patients with HCG support, 3 patients with HCG and 
progesterone support and 1 patient on targeted E, support. 


for a 78.0 percent moderate to 2 Includes 10 patients treated with progesterone support, 22 patients with HCG support, 5 patients on 


marked improvement and HCG sup- 


Naltrexone only and 1 patient on HCG and oral progesterone. Naltrexone maximum dose 2 mg PO QID. 
3. p=.6888 (chi-square), when compared to no naltrexone. 


port 86.5 percent. In the placebo 4. Includes 10 patients on HCG support, 7 patients on progesterone support and 41 patients on naltrexone 


group for the fluoxetine study, 4 


only. Dose was usually between 50 mg and 100 mg PO QD hs but ranged from 25 to 125 mg. 
5. p<.0001, (chi-square) when compared to no naltrexone. 


percent showed marked improve- 6 p=.0003, (chi-square) when compared to low-dose naltrexone. 


ment (as compared to 6 percent in 
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the institution of the “high-dose naltrexone” therapy 
and after the patient was in this therapy (n=15) (Table 
29-20). The level on P+7 increased from 15.9 pg/mL to 
22.1 pg/mL when on “high-dose” naltrexone (p=.025). 


Ona limited amount of data, we decided to compare the 
periovulatory E, sums and means of the contro! popula- 
tion to the PMS population. We did find that, in the 
PMS patients, the E, profile for the sums and the means 
were both statistically lower. While this is consistent 
with the previous finding of decreased follicular size 
(observed by ultrasound in patients with PMS)* (Fig- 
ure 29-17), the small numbers make this of limited value 
at the present time. This should stimulate the potential 
for research in this area. 


One of the common findings in the patient population 
treated for PMS at the Pope Paul V1 Institute is previous 
treatment for different types of psychiatric disorders. 
The most common is bipolar condition, followed by 
depression, and then followed by perhaps an obses- 
sive compulsive disorder. In these patients, it is well 
worth the effort to try to elicit the type of symptoms 
that are occurring and whether or not a cyclic relation- 
ship to the premenstrual phase of the cycle exists. In 
many of these cases, after charting their cycles, prop- 
erly targeting the endocrine evaluation as described and 
eventually treating them, these patients have felt better 
and have been able to discontinue their psychotropic 
medications. 


100 


Table 29-20: Effect of High-dose Naltrexone 
on P+7 Serum B-Endorphin Level (N=15) 


B-Endorphin Level 


Status of Naltrexone (pg/mL) 
Before naltrexone 15.9 
On naltrexone 22.1) 


1. p=.025, equal variance t-test 


Table 29-21: CrMS Charting Data 
in Women with PMS 


Variation in Length 


Mean Mucus of Post-Peak Phase 
Condition Cycle Score Hormone Days 
Without PMS 10.0 10.0% 
With PMS 8.3" 62.5%? 


1. p=.119, equal-variance t-test (n=17) 
2 p=.0009, chi-square analysis (n=16) 


3 Value Sums and Means 
Periovulatory E2 Levels 


Control (N=2) Ei 


p-values 


65.0 


Estradiol-17B8 ng/mL 


0 


Sums 


PMS (N=6) Sa 


Means 


Figure 29-17: The 3 value sums and means of periovulatory E,, levels in a control group (n=2) and PMS group (n=6). The PMS 
E, levels are significantly lower than the control group but the sample size is very smail. This should stimulate further research 


(From: Pope Paul VI Institute research, 2004). 


Table 29-22: Incidence of Premenstrual 
Symptoms - Patients with PMS, 
Infertility and Spontaneous Abortion 


Spontaneous 

PMS Infertility Abortion 
Symptoms (n=147)  (n=252) (n=300) 
Irritability 92.6 90.5 73.3 
Bloating 91.7 85.3 81.6 
Crying easily 90.2 80.2 63.6 
Fatigue 89.1 67.3 55.2 
Depression 88.0 74.1 62.8 
CHO cravings 83.7 75.1 64.6 
Breast tenderness 82.7 85.7 74.4 
Weight gain 756 69.4 60.3 
Headache 64.4 50.8 42.0 
Insomnia 49.2 29.0 9.9 


Chart analysis (CrMS) on patients with and without PMS 
show that the mucus cycle scores are lower for the PMS 
group (8.3 vs. 10.0) (Table 29-21), but it is not statisti- 
cally significant. On the other hand, the variation in the 
length of the post-Peak phase is significantly greater 
for the PMS group (62.5 percent four days or greater 
variation vs. 10.0 percent for the group without PMS, 
p=.0009). This biomarker is consistent with the decrease 
in progesterone levels previously cited. 


One other significant observation is the relationship of 
premenstrual symptoms in patients who have infertility 
or a history of spontaneous abortion. This is outlined 
in Table 29-21. While the symptoms in infertility are not 
as prominent as in women who suffer from PMS specifi- 
cally, the profile is very similar. In women who have had 
previous spontaneous abortions, the profile of symp- 
toms is lower than those women who have PMS and 
infertility, but the profile is still very similar. Overall, about 
75 percent of patients with infertility problems will expe- 
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rience significant premenstrual symptoms. This is simi- 
lar to a previously reported incidence of 74.6 percent 
change of mood in patients who have infertility.® This 
raises the possibility that the underlying endocrinopa- 
thy and other relative changes that occur in women 
who have infertility problems, spontaneous abortions, 
and PMS, may be, in some ways, linked to a common 
etiology. 


6s 


Evaluating and successfully treating someone who has 
PMS is highly gratifying. This condition can have an 
adverse impact on family life, the relationship of spouses, 
and the relationship of the mother to her children. In- 
deed, for many years, it has been thought that little 
could be accomplished in treating these patients. More 
recently, various anti-depressants, especially the SSRIs, 
have been recommended as the main line of treatment in 
this area. However, by teaching women how to chart 
their cycles and to observe the changes in their body 
that are associated with fertility, by targeting the luteal 
phase for appropriate progesterone and E, production 
along with B-endorphins and thyroid function, and then 
by implementing a treatment strategy as outlined in this 
chapter, incredible success in the treatment of this con- 
dition can be achieved. This, in turn, can have an enor- 
mous impact on the women, their families, and their 
spouses. 


In presenting this new data, it is recognized that others 
have called for more research in this area using various 
objective psychometric measuring tools® as well as 
continued cross-discipline work in the fields of psy- 
chiatry, endocrinology, neurology, sleep disorders, gy- 
necology, psychiatry and sociology.” Indeed, contin- 
ued research of this kind is needed and now should 
take into consideration the accurate targeting of the 
menstrual cycle. 
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Cha joter 3O 


Postpartum Depression: 
Evaluation and Treatment 


he earliest documentation of postpartum mental ill- 

ness was provided by Hippocrates in 400 B.C.! In 
spite of its evaluation over the millennia, postpartum 
depression has remained an enigma. Pregnancy, miscar- 
riage or pregnancy loss, infertility, and the postpartum 
period challenge a woman’s mental health. Virtually no 
life event rivals the neuroendocrine and psychosocial 
changes associated with pregnancy and childbirth.’ 


Because of depressive episodes, up to 32 percent of 


women may alter their future childbearing plan by re- 
sorting to either adoption, sterilization, or abortion.* 


At some point in their lives, 20 percent of women will 
suffer from depression.* Many seek treatment from pri- 
mary care providers, but up to 50 percent may go unrec- 
ognized and more go untreated. Recognition and treat- 
ment of depressive disorders in pregnancy and during 
the postpartum period is critical for the healthy out- 
comes of both the mother and the infant. 


The Diagnostic and Statistical Manual of Mental Dis- 
orders, 4th Edition (DSM-IV) criteria for major depres- 
sion include the presence of five or more of the follow- 
ing symptoms for a period of two weeks or more: de- 
pressed mood almost daily for most of the day, dimin- 
ished interest or pleasure in usual activities, significant 
weight loss or weight gain, insomnia or hypersomnia, 


psychomotor agitation or retardation, fatigue or loss of 
energy nearly every day and for most of the day, feel- 
ings of worthlessness or excessive guilt, diminished 
ability to think or concentrate, or recurrent thoughts of 
death or suicide.* Such symptoms as appetite and sleep 
change and fatigue and diminished energy are common 
and may overlap the symptoms of pregnancy itself.° 
This, along with a woman’s reticence to disclose such 
symptoms, can make detection and treatment of depres- 
sion difficult. 


Postpartum depression (PPD) is identified in the DSM- 
IV as a major depressive disorder with postpartum 
onset. \t is a major depressive episode that usually be- 
gins within the first four weeks following delivery. PPD 
can be extremely variable in both severity and dura- 
tion.’ Symptoms include the following: dysphoric mood, 
loss of interest in usually pleasurable activities, psy- 
chomotor agitation or retaliation, fatigue, changes in 
appetite or sleep, recurrent thoughts of death/suicide, 
feelings of worthlessness or guilt (especially failure at 
motherhood), and excessive anxiety over the child’s 
health (Table 30-1). 


Depression rating scales for this patient population have 
been developed to aid physicians in evaluating the post- 
partum period. These include the Edinburgh Postnatal 
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Table 30-1: Symptoms of 
Postpartum Depression! 


e« Dysphoric mood 

« Loss of interest in usually pleasurable activities 
« Psychomotor agitation or retaliation 

« Fatigue 

« Changes in appetite or sleep 

« Recurrent thoughts of death/suicide 


¢ Feelings of worthlessness or guilt, especially failure 
at motherhood 


e Excessive anxiety of child's health 


Leopold KA, Zoschnick LB: Postpartum Depression. The Female Patient 
22:40-49, 1997 


Depression Rating Scale‘ and the Postpartum Depres- 
sion Checklist.’ However, use of these scales is uneven 
at the present time. 


Postpartum psychosis (PPP) is a more severe postpar- 
tum syndrome. Its onset is usually within the first three 
weeks following delivery and often within the just a few 
days.'° Most episodes are related to a psychotic condi- 
tion of bipolar disorder or major depression.'' The symp- 
toms of PPP may include delusions, hallucinations, rapid 
mood swings ranging from depression and irritability to 
euphoria, sleep disturbances, and obsessive rumina- 
tions about the baby. The risk of suicide in PPP is high 
(5%), and up to 4 percent of women with PPP may at- 
tempt infanticide.'” 


PPP is a psychiatric emergency that often warrants hos- 
pitalization. The prognostic implications for PPP are dif- 
ferent from PPD. Nearly two-thirds of these patients will 


suffer subsequent non-puerperal psychotic episodes.'* 
15 


Postpartum mood disorders are common, with nearly 40 
percent (or more) of women experiencing them. The risk 
of psychiatric hospitalization within the first three 
months postpartum is seven times more common than 
at other periods in a woman’s life. The risk of psychosis 
in the postpartum period is 22 times higher than in the 
pre-pregnancy state and the relative risk developing 
psychosis following childbirth is 16:1. The incidence of 
puerperal psychosis is 0.1 to 0.2 percent, which is 12 to 
14.5 times the prenatal incidence of psychosis’ (Table 
30-2). 


Table 30-2: Incidence of Postpartum 
Psychological Sequelae! 


Postpartum mood disorder 40% 


Risk of psychiatric hospitalization in 7x 
first three months postpartum 


Risk of psychosis in postpartum period 22x 
vs. pre-pregnancy state 


Relative risk (RR) of childbirth for 16.1 
the development of psychosis 
Puerperal psychosis* 0.1-0.2% 


1. Leopold KA, Zoschnick LB: Postpartum Depression. The Female 
Patient. 22:40-49, 1997 


2 Thisis 12-14.5 times the prenatal incidence of psychosis. 


The incidence of PPD ranges from 12 to 6 percent or up 
to 25 percent in women with a history of depression. 
Adolescent pregnancies carry the highest risk for PPD 
(26 to 32%) (Table 30-3).'*** Risk factors that have been 
identified for PPD include lower occupational status, 
prenatal depression level, personal psychiatric history, 
a history of premenstrual syndrome (PMS) or previous 
postpartum depression, a history of mood disorder (bi- 
polar or major depression), and a genetic vulnerabil- 
ity. ar 


Etiology 
a 
Changing reproductive hormones, perhaps by affect- 
ing the synchrony or coherence between components 
of the circadian system, may alter the amplitude or phase 
(timing) relationships, thereby contributing to the de- 
velopment of mood disorders in pre-disposed individu- 


Table 30-3: Incidence of 
Postpartum Depression! 


Risk of postpartum depression’ 12-16% 
Risk in women with a history of depression 25% 
Risk in adolescent pregnancies? 26-32% 


1. Marcus S, Flynn HA, Barry KL, Tandon R, Gredber JF: Depression in 
Pregnancy and Postpartum: A Review of Critical Issues. Postgrad 
Obstet Gynec. 20:1-7, 2000. 


2 Leopold KA, Zoschnick LB: Postpartum Depression, The Female 
Patient. 22:40-49, 1997 
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Comparison of Progesterone Levels 
Mean of All Levels at Six-week Intervals 


Study group 


150.0 Postpartum Depression — 
Current Pregnancy (N=21) 


@™ Normal controls 


—s 
° 
S 
° 


Serum Progesterone ng/mL 
ao 
o 
oO 


& Postpartum depression —current pregnancy 


0.0 
2-6 weeks 8-12 weeks 14—18 weeks 20-24 weeks 26-30 weeks 32-38 weeks 
p-value .0060 NS' NS NS NS 


1. Not statistically significant 
2. t-test (equal variance) 

3. t-test (unequal variance) 
4. Mann-Whitney U test 


Mean Progesterone — Six-week Intervals 


Figure 30-1: Comparison of serum progesterone levels at six weekly intervals in patients who developed postpartum depression 
(N=21) and normal controls (From: Pope Paul VI Institute research, 2004). 


als.*’ Direct evidence supports the involvement of the 
reproductive hormones estrogen and progesterone in 
the development of PPD in a sub-group of women. Fur- 
thermore, it suggests that women with a history of PPD 
are differentially sensitive to mood-destabilizing effects 
of gonadal steroids.*' Studies have shown that mater- 
nal mood in the days immediately following delivery is 
related to the withdrawal of naturally occurring proges- 
terone.** 


The rapid withdrawal of progesterone following deliv- 
ery results in the production of the metabolite OH-Sa- 
dihydroprogesterone. This has a potent, barbiturate- 
like ligand of gamma-aminobutyric acid (GABA) recep- 
tors. Pregnenolone is also a metabolite of progester- 
one, which is rapidly withdrawn at the time of delivery. 
These metabolites may create some of the destabiliza- 
tion previously mentioned, particularly in those patients 
who might be susceptible to such destabilization. The 
rapid withdrawal of estrogen following delivery may also 
play a role. In addition, the deregulation of the neu- 
rotransmitter serotonin and other biogenic amines (such 
as norepinephrine, epinephrine and dopamine) may also 


play a role in PPD.’ While evidence the etiologic role of 
the reproductive hormones is minimal, changes in cer- 
tain hormonal axes may contribute to depressive mood 
changes in some women following childbirth. 


In an evaluation of serum progesterone levels at the 
Pope Paul VI Institute, women with PPD had higher lev- 
els of progesterone during their pregnancies than the 
normal controls (Figure 30-1) although this was statisti- 
cally significant only during the first 12 weeks of preg- 
nancy. If the progesterone levels are higher during preg- 
nancy, the larger decrease in progesterone and its me- 
tabolites at the time following delivery could be a con- 
tributing factor in PPD. 


Recent data have shown that serum allopregnanolone 
levels are significantly decreased in women with PPD. 
The adrenal synthesis of allopregnanolone may be 
blunted and, in turn, would affect maternal mood and 
behavior. The similarity of this decrease to that observed 
in PMS, which supports the concept that an impaired 
GABA anxiolytic response may lead to symptoms. 
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Alterations in the hypothalamic-pituitary-adrenal (HPA) 
axis, which would be attributable to childbearing, show 
a remarkable similarity to those in women who become 
depressed.** Also, postpartum women are at increased 
risk for hypothalamic-pituitary-thyroidal (HPT) axis dys- 
function, which may also increase affective-disorder vul- 
nerability.>°° 


SS 
Some have recommended psychotherapy as the first 
line of treatment for PPD.*’ While cognitive behavioral 
or individual psychotherapy has been effective with 
and without medication, such therapy is often unavail- 
able, too expensive, or inaccessible because of childcare 
difficulties. As a result, many women opt for some type 
of antidepressant therapy.** 


Antidepressant therapy can be prescribed during the 
postpartum period except when breast feeding. Re- 
sponse to any available antidepressant requires at least 
four to six weeks, assuming the patient is taking an ap- 
propriate dose. The likelihood of success in the patient 
who completes the first three weeks of treatment (the 
initial drop-out rate from side effects is approximately 
15 percent) can reach as high as 60 to 70 percent." It is 
usually recommended that, following full remission of 
symptoms, medication should be continued for an ad- 
ditional 16 to 20 weeks. At that time, a maintenance dos- 
age may be established. 


During breast feeding, the use of the selective seroto- 
nin re-uptake inhibitors (SSRIs) has not been clearly 
established. Wisner, et al.,***’ published a thorough and 
critical review of the literature regarding the use of anti- 
depressants during breast feeding. They noted that 
amitriptyline, nortriptyline, desipramine, clomipramine, 
doxepin, and sertraline were not found in “quantifiable 
amounts in nurslings, and no adverse effects were re- 
ported.” 


While waiting for drug response, some support and 
education can be important: during this time, psycho- 
therapy is often used. Various types of psychotherapy 
may be employed, including cognitive therapy, inter- 
personal therapy, support of psychotherapy, and con- 
joint therapy.** Psychotherapy may have a particular role 
for those women who choose not to take antidepres- 
sants or who experience milder depression. Such issues 
as maternal guilt (which may translate to a difficulty in 
caring for the infant), poor self-esteem, family conflict, 
and stress can be addressed. Many believe that the 
combination of pharmacotherapy and psychotherapy 
is the best overall approach to the treatment of PPD. 
Drawbacks to this approach include its slowness (rarely 
producing an immediate effect) and its inability to pro- 
duce a long-term turnaround in the symptom complex. 
As a result, many women become very frustrated with 
this approach to therapy. A review of the dose ranges 
and side effect profiles of various antidepressants com- 
monly used to treat PPD is found in Table 30-4. 


Table 30-4: Dose Ranges and Side Effect Profiles of Antidepressants 
Commonly Used to Treat Postpartum Depression 


Therapeutic Anticholinergic** 
Drug Range (mg/d) Effects 

Tricyclics 

Amitriptyline (Elavil) 75-300 4+ 

Desipramine (Norpramin) 75-300 1+ 

Imipramine (Tofranil) 75-300 3 

Nortriptyline 40-200 1+ 
SSRIs 

Fluoxetine (Prozac) 10-40 0 

Paroxetine (Paxil) 20-50 0 

Sertraline (Zoloft) 50-150 0 


Side Effects* 

Orthostatic Weight gain FDA Risk 
Hypotension Arrhythmia (>6kg) Category 
4+ 3+ 4+ D 
2+ 2+ 1+ Cc 
4+ 3+ 3+ D 
2+ 2+ 1+ D 

0 0 Cc 
0 0 0 Cc 
Lt) 0 Cc 


0 = absent or rare; 4+ = relatively common 


** Dry mouth, blurred vision, urinary hesitancy, constipation, drowsiness. 


1. Leopold KA. Zoschnick LB; Postpartum Depression. The Female Patient. 22:40-49, 1997 
2. Sussman JL: Postpartum Depressive Disorders. J. Fam Pract 43 (Suppl): 517-524, 1996. 


There have been a number of other approaches to the 
treatment of PPD. Women who are positive for thyroid 
antibodies (identified by serum levels of free thyroxine, 
free triiodothyronine and thyroid stimulating hormone) 
in early gestation are most prone to PPD. However, this 
is not corrected by the daily administration of thyroxine 
Ce 


Most recently, estrogen support has been used in the 
treatment of PPD.*' It has been hypothesized that the 
rapid rate of change in estrogen following delivery cre- 
ates an “estrogen withdrawal state.” Furthermore, this 
is perceived as a critical factor in driving acute puer- 
peral affective psychosis and early-onset puerperal 
major depression. The use of estradiol-17B (E,) as a 
sublingual application, oral administration or 
transdermal administration, has been shown to have a 
positive effect on PPD.*'** However, its usage by breast- 
feeding women has been questioned.” 


Bower and Altschule® reported in 1956 that a “striking 
benefit” could be achieved through the use of proges- 
terone in women with PPD. In their treatment program, 
they gave 100 mg of progesterone IM every day for 
about 10 days. It was then given orally in doses of 150 
mg per day. Following this, in 1980, Dalton* advocated 
the use of progesterone for the treatment of PPD. More 
recently, Nonacs and Cohen commented upon proges- 
terone therapy for PPD”: 

“Several authors have suggested that treatment with 


progesterone may be helpful in the management of 


postpartum major depression. To date, no system- 
atically-derived data support the use of progester- 
one in the treatment of puerperal mood disturbance. 
Furthermore, some have demonstrated that proges- 
terone may exacerbate symptoms of depression in 
women with mood disorders.” 


In 1988, Dr. Katharina Dalton visited the Pope Paul VI 
Institute because of the author’s interest in PMS. Dur- 
ing the course of that visit, she commented on her long 
experience with the use of progesterone in the treat- 
ment of PPD. In addition, she seemed to think PPD was 
avery common problem. In our own clinical experience, 
this condition is rare—the incidence of PPD at the Pope 
Paul VI Institute was only 2.1 percent. At the time, we 
summized that because progesterone support during 
pregnancy in our high-risk pregnancy population was 
common, it may have had an impact on the overall inci- 
dence of PPD in our patient population. 


These discussions prompted an interest in the use of 


progesterone support for the treatment of PPD. Studies 
were then undertaken to understand the role of proges- 
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terone therapy for women with PPD, 


Phase | Progesterone Support Study. 

eA caida aks cael tel eee 
In the first phase of this study, patients were enrolled 
from the patient population of the Pope Paul VI Insti- 
tute along with patients who contacted us from the 
FertilityCare™ Centers throughout the United States 
and were treated by long distance. There were 20 pa- 
tients enrolled in the first phase of the study for a total 
of 23 separate events of PPD. 


These patients contacted the Pope Paul VI Institute 
because of their depressive symptoms. These symp- 
toms were then evaluated and documented to the ex- 
tent possible and progesterone therapy was initiated. 
No particular protocol for treatment with progesterone 
was utilized. Rather, an ad hoc administration of proges- 
terone was utilized to see what might prove to be the 
most efficacious means of treating this condition. These 
patients were then followed on a daily to a weekly basis 
until their PPD either resolved itself or needed further 
psychiatric treatment. 


The patients ranged in age from 27 to 41 years with a 
mean of 32.4. They had a mean gravidity of 4.5 (with a 


range of | through 10) and parity of 3.3 (with a range of 


| through 6) and previous miscarriages of 1.4 (with a 
range of 0 to 4). In 18 patients in which such information 
was available, 14 of them had a previous history of PMS 
(77.8%) and 12 of the 18 had a previous history of PPD 
(66.7%). Some of these occurred also following miscar- 
riage. The most common symptoms elicited in this group 
of patient were depression, anxiety/panic, uncontrol- 
lable crying, fatigue, insomnia, poor appetite, a shaky 
feeling, and suicidal ideations. In addition, other symp- 
toms that were conveyed to us included helplessness, 
feeling wired, having strange thoughts, hot flashes. 
night sweats, a rapid heartbeat, and nausea. 


These patients were then treated with progesterone 
using different programs of treatment. This was an open- 
ended study program because exact dosages were not 
known at this time, and the roots of administration that 
would be best were also not known. A few patients were 
also treated during pregnancy with progesterone along 
with being treated during the postpartum period. Intra- 
muscular, oral and/or vaginal progesterone (bio-identi- 
cal progesterone) were all used at various doses. From 
this, the basic effect of progesterone could be observed 
and a program for improved management could be elic- 
ited. In 20 of the 23 episodes (86.9%), either an excellent 
(73.7%) or very good (13.0%) outcome was obtained 
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and three episodes had poor outcomes (13.0%). In each 
of the three cases in which the outcome was poor, the 
patients had previous severe episodes of PPP and/or 
the use of progesterone began several weeks after the 
beginning of symptoms. /n cases where treatment was 
initiated early and aggressively, the symptoms were 
alleviated with excellent or very good results in all 
cases (20 out of 20). 


In studying these cases, there were a number of treat- 
ment factors that could be identified. First of all, the use 
of progesterone for the treatment of PPD and anxiety 
was often dramatic when used early in the symptom 
complex. Patients would tell us such things as, “This is 
a miracle,” “Iam feeling great,” “I feel considerably bet- 
ter.” “I cannot believe how good | feel within two hours 
of the progesterone injection,” and “The difference is 
between day and night.” 


Secondly, there was often a significant history of previ- 
ous PMS and episodes of PPD that occurred in this 
population leading us to think that if those could be 
identified in advance of pregnancy and treated appro- 
priately, the anticipated difficulties of PPD might be sig- 
nificantly reduced. 


The results with progesterone treatment were most dra- 
matic with the use of intramuscular progesterone. The 
physician needed to be willing to titrate the dose against 
the occurrence of a patient’s symptoms. On many occa- 
sions, we had patients tell us that the symptoms disap- 
peared within minutes or hours following the injection 
of progesterone. In some cases, oral or vaginal proges- 
terone also had a role to play, but in those cases, it was 
mostly as a supplement to the intramuscular progester- 
one. As a result of this first phase progesterone sup- 
port evaluation, a PPD clinical worksheet was devel- 
oped (Figure 30-1) and a prospective program for evalu- 
ation and treatment was implemented to begin a Phase 
Il progesterone support evaluation program. 


Phase Il Progesterone Support Study 
ich ce ihc ale a ae 
In the second phase of this study, 30 patients with PPD 
were enrolled in a similar fashion as in the first phase 
study. However, in each of these cases, the clinical data 
on the worksheet for PPD (Figure 30-1) were prospec- 
tively accumulated by the nurses who were interacting 
with these patients. A list of symptoms was obtained in 
an objective fashion prior to and after treatment. In ad- 
dition, the exact treatment dosages and dates could be 
identified. In this group of patients, the average age 
was similar to the first phase, 32.1 years (with a range of 


22 to 43 years). Full-term pregnancies averaged 2.77 (with 
a range of | to 9) and spontaneous abortions were ob- 
served in 46.7 percent of the patients. 


A history of PMS was identified in 63.3 percent of this 
population and a previous history of PPD in 56.7 per- 
cent. In both cases, this was somewhat lower than in 
the first phase of the study. In this population, the 
progesterone dosage for the 30 patients is identified in 
Table 30-5. In five patients, a single intramuscular dose 
of 200 mg of progesterone was the only treatment 
needed. In the other 25 patients. this was followed by 
an additional five doses of 100 mg given every other 
day. This series was repeated in three additional pa- 
tients and followed with oral progesterone SR (sustained 
release) 200 mg by mouth two times a day (PO BID) for 
a variable length of time. In two of these patients, a 
more long term (about two months) titration with either 
intramuscular or oral progesterone was used (Table 30- 
5). Progesterone receptors are absent in the postpartum 
breast, so progesterone can be used during breast feed- 
ing without any interruption of milk supply. 


The results of the progesterone therapy in the second 
phase of this study are shown in Table 30-6. The im- 
provement response was considered to be marked in 26 
of the 30 patients (86.7%). Three of the 30 patients 
(10.0%) had a moderate improvement while only one 
had no improvement at all (3.3%). 


An analysis of the symptom complex both before and 
after treatment was conducted for all 30 patients (Table 
30-7). The most common symptoms were depression, 
fatigue, crying, anxiety, helplessness, strange thoughts, 
poor appetite, and night sweats. Treatment with proges- 
terone provided a statistically significant improvement 
in depression, fatigue, crying, anxiety, helplessness, 
strange thoughts, poor appetite, night sweats, and a 
shaky feeling (Figures 30-2 and 30-3). In all other cat- 


Table 30-5: Progesterone Dosage Patients 
with Postpartum Depression 
Phase II Study (N=30) 


Dose n % 
200 mg IM only 5 16.7 
200 mg IM then 25 83.4 

100 mg QOD x 5 additional 

doses 

« Repeat series................. 3 


¢ Titration with oral dosing...4 
e Titration with long-term 
IM or oral dosing ............. 2 


Table 30-6: Results of Progesterone Therapy 
Second Phase of Study (N=30) 


Improvement Response n % 
Marked 26 86.7 
Moderate 3 10.0 

96.7 
No improvement 1 3.3 


egories, an improvement was identified, but the num- 
bers were too small to identify statistical significance. 
However, it should be noted that, in the two patients 
who had suicidal thoughts, the symptom disappeared 
after progesterone therapy. 


In this same group of patients, the mean number of symp- 
toms both before and after progesterone therapy was 
also evaluated. The average number of symptoms prior 
to therapy was 7.57 and following therapy with proges- 
terone treatment it decreased to 2.1 (p<.001 chi-square 
analysis) (Figure 30-4). 


Because the treatment in both the Phase | and Phase II 
populations of this study were very similar, cumulative 
results of both phases were combined and are identi- 
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fied in Table 30-8. In this group of 53 episodes of PPD in 
50 patients, marked improvement was identified in 43 of 
the 53 episodes (81.1%) and moderate improvement was 
observed in another 6 episodes (11.3%). This resulted 
in a marked or moderate improvement in 92.4 percent of 
the episodes treated. Treatment resulted in no improve- 
ment in only 4 of the 53 episodes (7.5%). This group 
decreased in the second phase of the cycle to only 3.3 
percent. 


While this is an open-ended study without a control 
population, previous studies conducted with placebo 
control groups have found that 65 to 74 percent of pa- 
tients remain depressed over a four-month period of 
time when given placebo.” Clearly, there is room for 
more study to be done in this area and studies to be 
designed in such a fashion as to take into a consider- 
ation, a randomized, double-blind approach. However, 
when results are this dramatic, they cannot be ignored. 


In the current literature, progesterone therapy, is for the 
most part, not mentioned. The first line of therapy is 
often considered to be psychotherapy followed by an- 
tidepressant agents. Everyone agrees, however, that the 
prompt recognition and efficacious treatment of puer- 
peral mood disorders are essential in order to avoid ad- 
verse outcomes for both mother and infant.” 


Because the results presented in this chapter on the 


Table 30-7: Incidence of Symptoms Before and After Progesterone Therapy 
Postpartum Depression Phase II Study (N=30) 


BeforeRx After Rx Statistically 

Symptom n % n % p-value’ Significant? 
Depression 26 86.7 7 23.3 <.0001 Yes 
Fatigue 23 76.7 8 26.7 0001 Yes 
Crying 22 73.3 7 23.3 0001 Yes 
Anxiety 20 66.7 5 16.7 <.0001 Yes 
Helplessness 19 63.3 2 6.7 <.0001 Yes 
Strange thoughts 14 46.7 5 16.7 0125 Yes 
Poor appetite 13 43.3 3 10.0 0035 Yes 
Night sweats 12 40.0 4 13.3 0195 Yes 
Insomnia 11 36.7 5 16.7 0798 No 
Shaky 10 33.3 3 10.0 0283 Yes 
Panic attacks 9 30.0 4 13.3 1172 No 
Feel wired 7 23.3 2 67 0706 No 
Hot flashes 7 23.3 4 13.3 3169 No 
Nausea 7 23.3 a 13.3 3169 No 
Rapid heartbeat 4 13.3 1 3.3 1611 No 
Suicidal thoughts 2 6.7 0 0.0 1503 No 


1. Chi-square analysis 
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POST PARTUM DEPRESSION 
CLINICAL WORKSHEET 


Patient's Name: Tele. #: 


City/State: Date: 
Date of Baby's Birth: Previous History PMS: Y N 


Previous History Post Partum Depression: Y N 


# of Pregnancies : Full Term , Miscarriages , Preterm Birth , Induced Abortion 


BEFORE AFTER TREATMENT 


SYMPTOM TREATMENT 
LIST 


a 
a 

a 
Pinot 


Poor Appetite 


EXACT TREATMENT 
DOSAGES AND DATES 


Helplessness 


Feel Wired 


ean 
Oa 
Os 
a a 
[seer 

Ea a i as De | 


ee I | 
a a 


ppdwork.pm5S Prepared by 
Pope Paul VI Institute for the Study of Human Reproduction 


ee eee 


Figure 30-2: Postpartum Depression Clinical Worksheet of the Pope Paul VI Institute. 
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Symptoms Before and After Progesterone Therapy 
Patients with Postpartum Depression (N=30) 


HMMM Before progesterone 
(J After progesterone 


Percent 


Symptoms: Depression Fatigue Crying Anxiety  Helplessness Strange Poor Night sweats 


thoughts appetite 
Ch square ana 


Figure 30-3: Symptoms before and after progesterone therapy in patients with PPD (N=30) (From: Pope Paul VI Institute 
research, 2004). 


Symptoms Before and After Progesterone Therapy 
Patients with Postpartum Depression (N=30) 


MEM Before progesterone 
(5) After progesterone 


Percent 


Symptoms: Insomnia Shaky Panic 


Feel wired Hot flashes Nausea Rapid Suicidal 
attacks heartbeat thoughts 
Chi-square analysis NS .0283 NS NS NS NS NS NS 


Figure 30-4: Additional symptoms before and after progesterone therapy in patients with PPD (N=30) (From: Pope Paul VI Institute 
research, 2004). 
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Mean Number of Symptoms 
Before and After Progesterone Therapy 
Postpartum Depression (N=30) 


Number of Symptoms 


Betore Progesterone After Progesterone 


Figure 30-5: The mean number of symptoms before and 
after progesterone therapy in patients with postpartum 
depression (N=30). (From: Pope Paul VI Institute research, 
2004.) 


use of intramuscular progesterone are so dramatic, it 
demands greater study. A new format has been devel- 
oped upon which data can be collected prospectively 
and in a standardized fashion with the use of a more 
specific protocol (Table 30-9), 


Dalton also used progesterone, but her program used 
progesterone vaginal suppositories. She reported a sig- 
nificant difference in the recurrence rate in those who 
were treated with PPD with progesterone versus those 
who were left untreated (Table 30-10). 


Progesterone for Depression 

ooo 
One case history that was treated at the Pope Paul VI 
Institute because of our interest in PMS and PPD is 
worth reporting. This 50-year-old woman had had a to- 
tal abdominal hysterectomy and bilateral salpingo- 
oophorectomy four years earlier. She had also suffered 
from both PMS and PPD in the past. Her husband called 
us to see whether we had treated depression with 
progesterone. This postmenopausal woman was about 
to be released from psychiatric hospitalization and was 
on multiple psychotropic medications but still not feel- 
ing well. We informed him that we had never treated 
such a condition with progesterone before but we would 
be willing to try, seeing no harm in adding progesterone 
to her regimen. 


After receiving progesterone, she began to feel better. 
However, when the progesterone was discontinued, she 
would get immediately worse again. Only intramuscular 
(IM) progesterone worked. While multiple attempts were 
made to discontinue her supplemental IM progester- 
one without success, she has been 18 consecutive 
months on IM progesterone, is feeling very good, and 
is off her antidepressants. To date, she has tolerated 
the injections of progesterone very well and is moti- 
vated to continue them because of how well she feels. 
All of her family members and clinical observation, have 
documented her improvement. 


While IM progesterone is not being advocated here for 
the primary treatment of depression (unrelated to child- 
birth), this case reports such significant improvement 
that further research in this area needs to be done. 


Table 30-8: Cumulative Results of Both First and Second Phase of Study 
Postpartum Depression —- Pope Paul VI Institute (N=53) 


First Phase Second Phase Totals 
Improvement response n % n % n % 
Marked 17 73.9 26 86.7 43 81.1 
Moderate 3 13.0 3 10.0 6 11.3 
86.9 96.7 
No improvement 3 13.0 1 3.3 4 re) 
Totals 23 99.9 30 100.0 53 99.9 
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Table 30-9: Treatment Protocol Postpartum 
Depression —Pope Paul VI Institute 


« When symptoms start, give 200 mg progesterone in 
sesame oil IM and have patient call in 24 hours. 


« If marked improvement, no need to treat further, but 


do follow 


« If symptoms are improved, but have recurred or are 


still somewhat present: 


“ 100 mg progesterone IM QOD x 5 days 


“ If markedly improved, no need to treat further, 
but have patient call if symptoms return. 


+ If symptoms recur or are persistent, then 
repeat progesterone 100 mg IM QOD x 5 


doses. 


“ If continues to improve but symptoms persist. 
repeat the above series and add 200 mg SR 
progesterone PO BID x 10 days for 2 months 


« In about 1 in 20 cases, IM progesterone may be 
necessary for up to two months. 


Table 30-10: Recurrence of Postpartum Depression Treated with Progesterone!’ 


Severity 
Mild 35 2 5.7 
Moderate 18 3 16.7 


Severe 


12 63 56.2 <.001 


<.001 


1. 100mg progesterone IM QD, first 7 days after delivery, followed by progesterone suppositories 400 mg BID x 2 months or until 


menses start 


2. Dalton K: Progesterone Prophylaxis Used Successfully in Postnatal Depression. The Practitioner. 229: 507-508, 1985 
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Ovarian Cysts: 
Evaluation and Treatment 


S ignificant numbers of surgical procedures continue 
to be performed on reproductive age women for ova- 
rian cysts.'* In some cases, this is due to adnexal tor- 
sion; however, many times that is not the case. In addi- 
tion, oral contraceptives have been promoted as a form 
of treatment, but studies have shown oral contracep- 
tives have little or no effect on the resolution of ovarian 
cysts.° 


While advances have been made in the diagnosis of 


important ovarian cysts with the use of ultrasound,’ the 
methodology for studying the ovarian cysts has had a 
defect. Inadequate evaluation of ovarian cysts contin- 
ues to inhibit understanding of the etiology. Most stud- 
ies using ultrasound parameters are studying the ova- 
rian cysts when they are causing problems rather than 
tracking them from their origin. With the experience ac- 
cumulated at the Pope Paul VI Institute in serial ultra- 
sound evaluation of ovulation, progress has been made 
in the development of a better understanding of the 
etiology of functional ovarian cysts (see Chapters 20 
through 22). 


The CREIGHTON MODEL FertilityCare™ System ofien 
enables the identification of various types of ovarian 
cysts. The ovarian cysts that are identified are those 


that are functional or physiologic in their pathophysiol- 
ogy. Thus, persistent follicular cysts or persistent luteal 
cysts (luteinized unruptured follicles) are most commonly 
identified. 


There are other causes of ovarian cysts than simply 
those that are of the functional variety. For example, 
ovarian teratomas (dermoid cysts) can be seen along 
with mucinous and serous cystadenomas. A variety of 
ovarian malignant neoplasms will also present them- 
selves as an ovarian cyst on pelvic examination or by 
ultrasound. Thus, careful follow-up and ongoing as- 
sessment is important. 


The majority of ovarian cysts seen in the reproductive 
age group, however, are benign functional cysts. While 
many women with ovarian cysts are treated with oral 
contraceptives to suppress the function of the ovarian 
cyst, many still resort to surgical treatment. However, 
most of these cystic abnormalities probably result from 
an underlying hormonal dysfunction. By understand- 
ing the basic principle involved in the etiology of these 
functional cysts and important approaches to treatment, 
one can reduce the need for surgical intervention. Al- 
most universally, women with functional cysts will not 
require surgery. 
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Persistent Follicular Cysts 

——— 
With a persistent follicular ovarian cyst, the CrMS will 
reveal a prolonged Peak-type mucus discharge and a 
delayed Peak Day (Figure 31-1). Persistent follicular 
cysts can often be associated with chronic pelvic pain, 
which is usually unilateral but may also be bilateral. The 
chronic pelvic pain is usually not so significant as to 
require surgery. 


Follicular cysts have, as one of their hallmarks, the domi- 
nant and prolonged production of estrogen that is un- 
opposed by progesterone. This is the reason for the 
prolonged Peak-type mucus discharge and the delayed 
Peak Day as evidenced in the CrMS chart. By disrupt- 
ing the estrogen dominance, a subsequent menstrual 
period will occur three to five days following the proges- 
terone injection. Once menses occurs, the follicular cyst 
usually disappears. Use of progesterone is associated 
with a marked reduction in pain caused by the ovarian 
cyst. The cyst usually disappears shortly following the 
progesterone injection. 


The case presented in Figure 31-1 was an 18-year-old 
girl who had had two surgical procedures for recurrent 
ovarian cysts. She had been placed on oral contracep- 
tives for two years and was brought to the Institute 
because she no longer wanted to be on oral contracep- 
tives for this treatment. The chart in Figure 31-1 shows 
her first 39 days of charting. At the time of the first visit, 
she was already having pelvic pain and, on pelvic ex- 
amination, she seemed to have an ovarian cyst. She 
was sent for a pelvic ultrasound examination and the 
cystic structure shown in Figure 3 1-2 was identified. An 
evaluation of her endometrium by ultrasound revealed 
that it was in the proliferative phase. Thus, by ultra- 
sound definition, she had a follicular cyst, which was 


giving her difficulty and problems. She was given an 
injection of 200 mg of IM progesterone and, on day 5 of 
her next menstrual period, she had another ultrasound. 
In this examination, the area where the cystic structure 
was previously located shows that the cyst has disap- 
peared (Figure 31-3) (Table 31-1). 


Figure 31-2: This ultrasound, done on the day of the physi- 
cian examination in Figure 31-1, reveals a cystic structure in 
the right ovary (left) in the presence of an endometrium, which 
appears sonographically as proliferative (right) (From: Pope 
Paul VI Institute Reproductive Ultrasound Center). 


Figure 31-3: The same patient as in Figure 31-2, however, 
this is on day 5 of her next menstrual period after having 
received 200 mg of progesterone IM. The area where the 
cystic structure was present in her right ovary is now gone 
(left) (From: Pope Paul VI Institute Reproductive Ultrasound 
Center). 


HRB E oh a a ee 


SO ae 
asus 


Physician 
examination 


2/8 


By Q 
+ 
aitikdtli 
xa Pwo x! 
. 


Figure 31-1: This CrMS chart from an 18-year-old woman shows a prolonged mucus cycle with variable return of Peak-type 
mucus (VRPM). On the day of the physician examination, she has pain. Ultrasound examination confirmed the presence of a 
persistent follicular cyst (From: Pope Paul VI Institute research, 2004). 


Table 31-1: Treatment of 
Functional Ovarian Cysts 


Progesterone by injection 


e Disrupts estrogen dominance in follicular 
cysts 


e Assists in dissolution of luteal cysts 
e Both are gone by day 5 of next cycle 


e Significant pain reduction when progester- 
one is adminstered 


e Must follow up patient on day 5 of next 
cycle to make sure cyst is gone (pelvic 
exam or ultrasound 


Persistent Luteal Cysts — - 
A persistent luteal cyst is also referred to as a luteinized 
unruptured follicle (LUF syndrome), In this situation, 
the follicle grows and develops to the time of ovulation, 
but ovulation does not occur. Thus, the follicle remains 
unruptured and a cyst forms and increases in size dur- 
ing the remaining portion of the cycle. Varying degrees 
of internal debris will form within the follicle suggesting 
some amount of hemorrhage within that cyst. These are 
also observed as hemorrhagic luteal cysts. 


Because this cystic structure becomes luteinized, 
progesterone is produced by the cyst and a Peak Day is 
observed. However, the amount of progesterone being 
produced is generally suboptimal, and this apparently 
has a role to play in its recurrent nature. 


If the patient is charting her cycles using the CrMS. the 
post-Peak phase of the cycle may be prolonged to 16 or 
more days in duration. This prolonged post-Peak phase 
is suspicious for the presence of an unruptured follicle 


(persistent luteal cyst) (Figure 31-4). In the absence of 


pregnancy and in the absence of the misidentification 
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of the Peak Day (which is quite rare), interpretating this 
chart as one that reflects a persistent luteal cyst is accu- 
rate in the majority of cases. A pelvic ultrasound exami- 
nation on Peak +16 or 17 ora pelvic examination at that 
time can provide further documentation. 


In Figure 31-4, the patient underwent ultrasound exami- 
nations to study her ovulation sequence. The ultrasound 
examination on Peak +17 is shown in Figure 31-5. In this 
case, the cyst is enlarged, and it has debris within its 
fluid. It was documented as an unruptured follicle be- 
cause of the serial ultrasound examinations. At the same 
time, the endometrium is clearly secretory (a hyperechoic 
center oval is present in Figure 31-5). 


The etiology of the unruptured follicle is not entirely 
known, but it is related to a dysfunctional hormonal 
pattern. For example, both the follicular phase estradiol- 
17B level and the postovulatory progesterone levels 
are suboptimal in this patient population (see Chapter 
21). 


The natural course of events with an unruptured follicle 
is for that cyst to resolve once menstruation begins. 
Thus, these cysts are almost universally gone by the 
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Figure 31-5: This ultrasound examination (performed on Peak 
+17) is from the same patient as in Figure 31-4. A large cystic 
structure is seen in her left ovary and is consistent with 
findings of her serial ultrasound examination during the course 
of that cycle. The cystic structure now has debris within it 
(mild hemorrhage) (left) and the endometrium is secretory 
(the hyperechoic halo in the center of the uterus on the right) 
(From: Pope Paul VI Institute Reproductive Ultrasound Cen- 
ter) 
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Figure 31-4: In this cycle, a 17-day post-Peak phase was observed and a persistent luteal cyst was documented by serial 
ultrasound examination (luteinized unruptured follicle, LUF) (From: Pope Paul VI Institute research, 2004) 
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fifth day after the beginning of the next period. A fol- 
low-up pelvic examination or ultrasound examination 
on day 5 of the next cycle is indicated to document its 
disappearance. 


As with follicular cysts, physicians commonly treat 
unruptured follicles with oral contraceptives. However, 
oral contraceptives suppresses the hypothalamic-pitu- 
itary axis and may be detrimental to the already dys- 
functional hormone pattern. This is unnecessary if one 
understands these functional cysts and further under- 
stands the CrMS. 


In the cases where a woman experiences pain in asso- 
ciation with these cysts, intramuscular progesterone can 


be valuable. The progesterone is given in a dosage of 


either 100 mg or 200 mg and must be given by intramus- 
cular injection. Oral progesterone and vaginal progest- 
erone are not helpful for the acute case. HCG is also 
contraindicated in this case because it stimulates the 
unruptured follicle and makes the pain worse. As with 
the persistent follicular cysts, pain associated with luteal 
cysts is significantly diminished once the progesterone 
is initiated. Pain relief can be expected within an hour. 


While a prolonged post-Peak phase is indicative of an 


unruptured follicle (or a persistent luteal cyst), a or- 
mal-length post-Peak phase does not indicate that the 
woman has actually ovulated or that an LUF has not 
occurred. Most LUFs occur in cycles where the post- 
Peak phase is normal in length. However, those cystic 
structures that become medically problematic will most 
often reveal themselves with a prolonged post-Peak 
phase. 


An example of this is shown in Figure 31-6. In this pa- 
tient, three full cycles and the beginning of the fourth 
cycle are charted. In the third cycle, the patient had a 
serial follicular ultrasound assessment. A follicle was 
identified, and it continued to grow and never ruptured. 
By Peak +3, it was debris-filled (Figure 31-7). On day 5 
of her next menstrual cycle, she had a diagnostic lap- 
aroscopy and an ovarian cyst, which that started as a 
LUF, was observed (Figure 31-8). 


Ovarian Cyst SS 

In 45 patients who were evaluated for what appeared to 
be an ovarian cyst on ultrasound examination (Table 
31-2), all were treated with progesterone IM. In 38 of 
these, the cystic structure disappeared by day 5 of the 
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Figure 31-6: In this example, a woman with normal post-Peak phases had serial ultrasound examinations in the third cycle. The 
right ovarian follicle continued to grow and became debris filled by Peak +3. A diagnosis of an unruptured follicle was made. In 
this same cycle, her progesterone profile is shown. The profile is suboptimal with a sum of 5 levels of 45.2 ng/mL and a mean 
of 9.1 ng/mL. Laparoscopic examination on day 5 of her next cycle revealed the presence of that ovarian cyst (see Figures 31- 
7 and 31-8) (From: Pope Paul VI Institute research, 2004). 


Figure 31-7: In this examination, the sagittal and transverse 
planes of the right ovarian cyst which now has a mean diam- 
eter of 4.69 cm is shown (on day 18, patients in the third 
cycle of Figure 31-6). It is significantly debris filled and con- 
sistent with a hemorrhagic corpus luteum, which is the result 
of an unruptured follicle (From: Pope Paul VI Institute Repro- 
ductive Ultrasound Center) 


Table 31-2: Identification of Ovarian Cysts 
by Symptoms, CrMS and Ultrasound 


(N=45) 
Cysts treated with progesterone 38 
and disappeared 
Cysts treated with progesterone 7 


and did not disappear 


Serous cystadenoma =3 
Large peritubal cysts =2 
Mucinous cystadenoma =1 
Mucinous tumor of borderline =1 


malignancy 


next menstrual period. In 7 patients, the cystic structure 
remained. Follow-up on these 7 patients showed that 3 
has serous cystadenomas, 2 had very large (greater than 
5 cm) peritubal cysts, | had a mucinous cystadenoma, 
and | had a mucinous tumor of borderline malignancy. 
Thus, the use of progesterone as a treatment for func- 
tional ovarian cysts has proved to be helpful in resolv- 
ing the cystic structure without surgery and in identify- 
ing those cases in which further investigation is neces- 
sary. Some patients do still need surgical intervention. 
However, CrMS charting and the use of IM progester- 
one clarifies those cases that require further investiga- 
tion. Experience suggests that this is a better treatment 
than the use of suppressive oral contraceptive therapy. 
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Figure 31-8: This is a laparoscopic photograph of the same 
patient in Figures 31-6 and 31-7 from the laparoscopic exami- 
nation on day 5 of her next cycle. The right ovarian cyst is 
seen in this photograph 


Any surgical procedure on the ovary carries the poten- 
tial for adhesion formation (especially if done within the 
context of standard gynecologic surgical parameters). 
In these women, many of whom are young in age and 
prior to considering child bearing, it is crucial that their 
fertility be preserved and not injured. Thus, surgical 
NaProTECHNOLOGY techniques should always be used 
in these patients, 


If cysts do not disappear by day 5 of the menstrual 
cycle with the above approaches to treatment, then these 
cysts need to be carefully monitored. Understanding 
these principles assists in the early recognition of sus- 
picious ovarian cysts that may have a malignant poten- 
tial. 


Recurrent Ovarian Cysts | 
The dysfunctional hormone patterns that have been 
presented here and in Chapter 21 tend to be repetitive. 
Functional cysts tend to be recurrent. Because they are 


recurrent, a form of treatment designed to help sup- 
press ovarian function (oral contraceptives) has been 
promoted. However, if the woman ts taught how to chart 
her cycles using the CrMS, has a hormone evaluation 
during the post-Peak phase of her cycle, and receives 
subsequent post-Peak progesterone therapy on a long- 
term basis, these recurrent ovarian cysts can be con- 
trolled. Experience suggests that improved ovarian func- 


tion results. 


In treating patients with recurrent ovarian cysts, the 
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use of IM progesterone may be necessary for the initial 
or acute situation where pain is involved. However, on 
a long-term basis, the use of oral, sustained-release 
progesterone in a dose of 200 mg every day (QD) or two 
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Chas jotex 32 


Unusual Bleeding: 
Evaluation and Treatment 


he CREIGHTON MODEL System, with its objec- 

tive and standardized observational system, has 
opened up a whole new way of looking at various bleed- 
ing abnormalities that occur within the course of the 
menstrual cycle. In the CrMS, the presence of bleeding 
that is different from anormal menstrual period is called 
unusual bleeding. This term resonates with women be- 
cause they have confidence in knowing their own men- 
strual periods (which is referred to as usual bleeding). 
Because the CrMS is objective and standardized, it re- 
veals these bleeding episodes are revealed in an ex- 
tremely accurate way and in a way that is very helpful 
for further evaluation. 


Normal Menstruation 

—— 
To understand unusual bleeding, one must recognize 
that a normal menstruation is one which follows a “ovu- 
latory event.” An ovulatory event is either ovulation 
itself or an event that mimics ovulation. For example, an 
unruptured follicle is an anovulatory situation, but it 
mimics ovulation from a physiological point of view. In 
this case, an increase of progesterone and other signs 
follow the event and suggest that ovulation occurred 
even though it did not. Normal menstruation is a bleed- 
ing episode associated with all events where progester- 


one production follows the occurrence of an event (the 
development ofa corpus luteum). This is a very charac- 
teristic bleeding episode. Normal menstrual periods or 
bleeding episodes that follow the previous production 
of progesterone are crescendo/decrescendo or decre- 
scendo in their patterns. 


Crescendo/Decrescendo 
L-H-M-L-VL 


Decrescendo 
H-H-M-M-L 


The above bleeding patterns are often associated with 
other mild symptoms of menstruation such as premen- 
strual breast tenderness, mild low backache, and mild 
menstrual cramps. 


Characteristics of Unusual Bleeding 
OO ooo 
Bleeding that would be considered unusual is often light, 
very light or brown (black) in color. Usually, it is not 
crescendo/decrescendo or decrescendo in its charac- 
teristics. It tends to be similar from day to day. It is not 
necessarily associated with the menstrual period al- 
though, on rare occasions, it may have characteristics 
of anormal menstrual flow. Most unusual bleeding epi- 
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sodes have hormonal causes (dysfunctional uterine 
bleeding) but some may be organic. 


The hormonal causes may include “ovulatory” bleed- 


ing. Ovulatory bleeding is a term given to a type of 


bleeding which is observed around the time of ovula- 
tion and is presumed to be associated with the various 
estrogen changes that occur at that time. 


There are two basic types of ovulatory bleeding: 


A. Estrogen-breakthrough bleeding: 
This is unusual bleeding observed leading up to 
the time of the Peak Day. 


B. Estrogen-withdrawal bleeding: 
This is unusual bleeding which is observed im- 


mediately following the Peak Day in the count of 


three. 


Another form of unusual bleeding that has a hormonal 
cause is that seen in women who are oligo-ovulatory or 
anovulatory. The most common situation is in women 
who have polycystic ovarian disease (PCOD). It is ob- 
served as periods of L, VL, or B bleeding unassociated 
with menses. It is a very characteristic type of bleeding 
pattern, which can be identified very quickly when look- 
ing at the CrMS chart. 


igi a ee 
To understand the various types of bleeding that occur 
during the course of the menstrual cycle, the following 
standard medical definitions are used: 


Menorrhagia: 
Heavier than normal bleeding. 


Metrorrhagia: 
Bleeding between menstrual periods. 


Menometrorrhagia: 
Heavier than normal menstrual periods and bleed- 
ing between menstrual periods. 


Dysfunctional uterine bleeding (DUB): 
Uterine bleeding associated with no identifiable or- 
ganic condition; usually thought to be hormonal in 
nature. 


In order to be certain about dysfunctional uterine bleed- 
ing, the woman must see her physician and have at least a 
pelvic examination that is negative. An ultrasound ex- 
amination is useful in further evaluating this condition. 


CREIGHTON MODEL wadilld Loess 
In addition to the above, there are other definitions of 
bleeding that occur during the course of the menstrual 
cycle, which are referred to as CREIGHTON MODEL defi- 
nitions: 


Postmenstrual brown bleeding: 
Two or more days of brown (black) bleeding appear- 
ing at the tail-end of the menstrual flow. Generally, 
the length of the menses in such cases is six days or 
longer, but this is not essential to the definition. 
Often this is referred to as tail-end brown bleeding 
(TEB). 


Premenstrual bleeding: 
Three or more days of light or very light or brown 
bleeding occurring prior to the beginning of the first 
moderate day of menstrual bleeding (PMB). 


Excessively heavy menses: 
At least one 24 to 48 hour period where the woman 
must change pads, tampons or both more frequently 
than every two hours. 


In the development of these definitions, research at the 
Pope Paul VI Institute has shown that the average dura- 
tion of tail-end brown bleeding in those cycles which are 
considered to be abnormal, was 2.2 days (Table 32-1). In 
those women who said they had “heavy menstrual pe- 
riods,” the average length of time in which they had to 
change pads, tampons or both was every 77 minutes 
(Table 32-2). It ranged from every one-half hour to ev- 
ery four hours in 23 patients studied. However, of those 


Table 32-1: Length of Period and Number of Days 
of Postmenstrual Brown Bleeding in 
Hormone Study Group (N=11) 


Total Length Number of Postmenstrual 
of Period Brown Days 


ANAAAMBDOAnNWO 
NN AH NNHNNN SS 


Average 6.4 days 2.2 days 
Range 5-9 days 1-4 days 


1. Incontrol group, the range in the length of the menses was 5 to 7 
days in duration with a means of 5.4 days 


Chapter 32: Unusual Bleeding: Evaluation and Treatment 389 


23 patients, 20 of them changed every two hours or 
Table 32-2: Frequency of Changing Pads, Tampons less. These definitions were developed based om this 
or Both from History at Time of Interview type of data. 
in Women with “Heavy” Menses (N=23)! 


In addition to the above, very light periods have also 


i) . . 

reeney * * been described. A menstrual scoring system has been 
Every 1/2 hour 7 30.4 developed at the Pope Paul VI Institute in which a nor- 
Every hour 7 30.4 mal menstrual flow would score > 6.0 (Table 32-3). In 
Every 1 1/2 hours 3 13.0 Table 32-4, 11 cycles with very light periods were scored, 
cone tating 3 430 with the average score being 3.0 and the average length 

in days 3.7. Women who have a decreased intensity of 
Every 4 hours 3 13.0 E ee 

menstruation tend to have limited mucus cycles also 
Totals 23? 99.8 (Table 32-5). These events may be physiologically con- 
1. This historical information was obtained in the patients in which nected. 


these question were specifically asked (N=23) 


o MOT TRAI AR A typical pattern of unusual bleeding (dysfunctional 


uterine bleeding) is shown in Figure 32-1. In this case, a 
woman with polycystic ovarian disease and long, ir- 
regular cycles has multiple episodes of irregular bleed- 
ing. These bleeding episodes are characteristically dif- 
Table 32-4: Menstrual Scoring System ferent from her menstrual periods. Her true menstrual 
periods begin on day | of lines 1, 4 and 6. They are 
typical decrescendo bleeding episodes. In addition, the 
true menstruations, which are observed on line 4 and 


(H) Heavy 12 points : : 3 " 
ww sascieiata eviews line 6 of Figure 32-1, also follow the occurrence ofa 
4 vee Loti Peak Day, which occurred | 4 and 13 days earlier respec- 
tively. The unusual bleeding episodes are light bleed- 
WE) Mery: ome sii ing or brown bleeding episodes, which tend to be the 
(8) Brown T pons same from day to day. These types of episodes are usu- 
Assign appropriate score to each day of the first six days of ally associated with the unopposed stimulation of the 


menstruation. To obtain menstrual score, divide the sum of 


theese scores (lor the tral obi ulave) by 6 endometrium by low-intensity estrogen, which is being 


manufactured by the ovary during the course of these 


long preovulatory phases. 


The causes of premenstrual bleeding are thought to 
result from the premature breakdown of endometrial cap- 
illaries secondary to an inadequate support by the cor- 


Table 32-3: Menstrual Scoring System 


Length Creighton Model Menstrual 


Days Description Score’ pus luteum during the luteal phase of the menstrual 
. Vi 6:33 cycle. In addition, the postmenstrual brown bleeding 
2 M.VL 17 (tail-end brown bleeding, TEB) may be due to an irregu- 
2 M,M 27 lar sloughing of the endometrium with the retention of 
4 M, L, VL, VL 27 small fragments of endometrial tissue and associated 
4 M,M,L,L 4.0 
4 M, M, VL, VL 3.3 
4 M,M,L, Lb 4.0 
5 M.L.L.VL.VL 33 Table 32-5: Menstrual Score 
5 M.L.L, VL. VL 33 Patients with Endometriosis 
5 L.M,M, L, VL 43 Regular Mucus Cycle vs. Limited Mucus Cycle 
5 M, M, O, VL, VL 3.3 = a ean eat eee 

Study Group N MS' (Xx) 
Average 
37 3.0 Regular mucus cycle’ 18 64 
ee of? days 033-43 Limited mucus cycle? 24 5.1? 


1. Menstrual score 
2 As determined by 3C’S Mucus Cycle Scoring System 
3 ps.01 


1. Menstrual scoring system developed at Pope Paul VI Institute 
The mean menstrual score in normal menses should be > 6.0. 
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Figure 32-1: This series of cycles, from the same woman, is an example of a charting pattern observed in a patient who has 
polycystic ovarian disease. The cycles are very long and irregular. The first cycle is 80 days in duration. The second cycle is 
50 days in duration and the third cycle is not yet complete. The bleeding patterns beginning on day 1 of lines 1, 4 and 6 are all 
classic usual menstrual periods. However, the bleeding from days 4 through 10 of line 2, day 23 of line 4 and days 25 through 
29 of line 6, are all classic patterns of dysfunctional uterine bleeding (From: Pope Paul VI Institute research, 2004). 


necrosis and inflammation. This, too, may be associ- 
ated with decreased progesterone production in the pre- 
vious post-Peak phase of the cycle. An analysis of the 
Peak +7 progesterone levels in a group of patients who 
had premenstrual bleeding, postmenstrual brown bleed- 
ing. very light periods and the absence of such, in com- 
parison to women with no perimenstrual bleeding dys- 
function (PBD), is shown in Table 32-6. The progester- 
one levels on Peak +7 in those women who had very 
light periods and premenstrual bleeding, was signifi- 
cantly lower than in the women with no perimenstrual 
bleeding. Those women with TEB had also decreased 
progesterone levels, but the decreased levels did not 
reach statistical significance. Nonetheless, it is thought 
that progesterone levels may play a role in this condi- 
tion. 


Anexample of this is shown in Figure 32-2. In this chart, 
the woman had three days of TEB at the end of her 
menstruation and her menstrual periods are somewhat 
longer than usual (eight days in duration). At the time 
of diagnostic laparoscopy, an endometrial biopsy was 
obtained. In that biopsy, fragments of necrotic tissue 
were observed with secondary chronic inflammatory 


Table 32-6: Summary of P+7 Progesterone Levels 
by Fertility Status and Type of 
Perimenstrual Bleeding Dysfunction (PBD) 


Mean P+7 
Fertility Status and PBD n Progesterone 
Infertile 
No premenstrual bleeding 13 8.3° 
(infertile) 
Very light periods 9 8.4° 
(infertile) 
Premenstrual bleeding’ 13 9.0° 
(infertile) 
Postmenstrual brown 10 9.8 
(infertile) 
No postmenstrual brown 11 12.6 
Fertile 
No PBD 20 12.3 


1. Defined as three or more days of light, very light or brown bleeding 
prior to the beginning of a period (CrMS) 


* Allstatistically significant at p<.05 
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Figure 32-2: TEB (or black bleeding) in a woman with infertility and endometriosis. At D&C, the endometrium revealed retained 


fragments of necrotic endometrial tissue (see Figures 32-3 and 32-4) (From: Pope Paul VI Institute research, 2004). 


reaction associated with it (Figures 32-3 and 32-4). In 
this case, it is thought that the TEB was secondary to a 
chronic irritation of the endometrium that has occurred 
secondarily to an irregular sloughing of the endometrial 
lining. This irregular sloughing is thought to result from 
the previous dysfunction of the corpus luteum. There 
are potentially other causes for this, and these will be 
discussed later in this chapter. 


The system for observing bleeding in the CrMS uses a 
recording of H = heavy; M L=light: VL 

very light; B = brown or black bleeding. This approach 
to the reporting of menstruation coincides with data 
that was generated on a subjective rating of the volume 
Their data are 


moderate: 


of menstrual discharge by Fraser, et al.' 


Figure 32-3 


shown in Table 32-7. The menstrual discharge itself is 
made up of both blood and endometrial fluids as the 
major contributors. The hemoglobin (Hb) ofa menstrual 
discharge ranges from 4.0 to 5.0 (Table 32-8). Minor con- 
tributions to the menstrual discharge may also come 
from cervical fluid, vaginal secretions, and perhaps even 
fluid from the fallopian tube (Table 32-9), 


Organic Causes | 
A number of organic causes for various abnormal bleed- 
ing patterns occur during the course of the menstrual 
cycle. We have developed a classification of unusual 
bleeding based upon the CrMS. This is shown in Table 


Figure 32-4 


Figures 32-3 and 32-4: An endometrial biopsy showing a necrotic degenerating fragment in the slightly left of center portion 
of the histopathology in Figure 32-3 (low power of the microscope). In Figure 32-4 (medium power of the microscope), an 
inflammatory reaction is easily seen. In the center of this necrotic fragment, there are small amounts of hemorrhage. 
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Table 32-7: Subjective Rating of Volume of 
Menstrual Discharge in 28 Women 


Average Measured Loss 
Subjective rating Total fluid Blood loss 


of daily blood loss loss (mL) (mL) 
A. Heavy (n=6) 42.7'° 20.5'* 
B. Moderate (n=21) 25:37 12.0? 
C. Light (n=26) 9.5 2.6 


1, With Acompared to C, p<.001 
2 With B compared to C, p<.001 
3. Aisnotstatistically different from B 


From: Fraser |S, McCarron G, Markham R, Resta T: Blood and Total 
Fiuid Content of Menstrual Discharge, Obstet Gynecol 65: 194-198 
1985. 


Table 32-8: Menstrual Hemoglobin 
Concentrations Collected directly from Uteri 
in Three Women 


Hb. of Menstrual 


Discharge (gms %) Comment 
4.0 Approximately 35% of 
42 venous concentrations on 
5.0 days 1 and 2. 


From: Ebert R, Noid B: Gerinnungsphysilogische studien aur 
menstruaiblut. Schweiz Med Nochenscher 36:999, 1956 


Table 32-9: Contributors to the 
Menstrual Discharge 


Major contributors 
* Blood 
+ Endometrial glandular secretions 
+ Endometrial tissue exudate 


Minor contributors 
* Cervical fluid 
* Vaginal secretions 
« Fallopian tube fluid 


From: Fraser 1S, McCarron G, Markham R, Resta T- 
Blood and Total Fluid Content of Menstrual Discharge 
Obstet Gynecol 65:194-198, 1985, 
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32-10. The bleeding can be broken down into two cat- 
egories: perimenstrual bleeding and intermenstrual 
bleeding. The premenstrual and postmenstrual brown 
bleeding and excessively heavy bleeding that has been 
previously mentioned falls into the category of the 
perimenstrual bleeding pattern. With intermenstrual 
bleeding, the bleeding episodes can occur in the fol- 
lowing fashion: bleeding early in the mucus buildup, 
bleeding closer to the Peak Day, prolonged premenstrual 
bleeding, prolonged postmenstrual brown bleeding, and 
a variable return of unusual bleeding in long (anovula- 
tory or oligo-ovulatory) cycles. 


A review of the histologic diagnoses in a group of 148 
consecutive CREIGHTON MODEL users who exhibited 
various unusual bleeding episodes and had a dilatation 
and curettage (D&C) (and often a hysteroscopy) is 
shown in Table 32-11. In this situation, no specific or- 
ganic pathology was observed in 63 of the patients 
(42.6%). However, evidence of organic pathology was 
identified in 85 of the patients (57.4%). The most com- 
mon finding was an endometrial polyp (n=31). How- 
ever, hormonal imbalance (mostly disordered prolifera- 
tive endometrium) (n=18), endometrial hyperplasia with- 
out atypia (n=14), and chronic endometritis (n=10) were 
also seen frequently. Other changes that were also ob- 
served but were not as common included cystic hyper- 
plasia (n=4), endometrial hyperplasia with atypia (n=2), 
adenocarcinoma (n=1 ), and carcinosarcoma (n=1). 


Based on these 148 consecutive D&C procedures, 
the causes of unusual bleeding with perimenstrual 
bleeding episodes of the CrMS are categorized ac- 
cording to the classification found in Table 32-12. 
Causes of unusual bleeding in users of the CrMS in 
which the bleeding was considered to be intermen- 
strual based on 148 consecutive D&Cs are shown in 


Table 32-10: Classifications of Unusual Bleeding 
using the Creighton Model System 


Perimenstrual bleeding 
+ Premenstrual bleeding 
* Postmenstrual (brown) bleeding 
+ Excessively heavy menstrual bleeding 


Intermenstrual bleeding 
* Bleeding early in mucus buildup 
* Bleeding closer to Peak Day 
* Prolonged premenstrual bleeding 
* Prolonged postmenstrual (brown) bleeding 
* Variable return of unusual bleeding in very long 
(anovulatory or oligo-ovulatory) cycles 


Table 32-13. These classifications are not mutually ex- 
clusive, but they do allow the physician, when looking 
at the CrMS chart, to begin to gain an appreciation for 
the potential possibilities that might exist within a given 
situation. 


A review of the various organic causes and their ap- 
pearance in CrMS charting is now presented. 


pg eee 
Two examples ofa chronic cervicitis causing abnormal 
bleeding and the subsequent treatments are shown in 


Table 32-11: Results of 148 Consecutive D&Cs' 
Performed on Creighton Model Users with 
Bleeding Abnormalities 


Histologic Diagnosis N % 
No organic pathology 63 426 
Evidence of organic pathology 85 57.4 


+ Endometrial polyps (n=31) 

* Hormone imbalance (n=18) 

« Endometrial hyperplasia 
without atypia (n=14) 

* Chronic endometritis (n=10) 

* Cystic hyperplasia (n=4) 

* Polypoid changes (n=4) 

* Endometrial hyperplasia with 
atypia (n=2) 

* Adenocarcinoma (n=1) 

* Carcinosarcoma (n=1) 


1. Usually with hysteroscopy 


Table 32-12: Causes of Perimenstrual Bleeding 
Creighton Model System! 


Premenstrual bleeding 


* Inadequate hormone support of endometrium 
* Premature breakdown of capillaries 


Postmenstrual (brown) bleeding 


* Inadequate hormone support of endometrium by 
previous corpus luteum 
+ Irregular fragments of necrotic tissue 


Heavy menses (change pad Q2h) 
+ Submucous fibroids 
+ Cystic hyperplasia 
+ Adenomyosis 


1. Based on 148 consedutive D&Cs and hysteroscopies. 
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Figures 32-5 and 32-6. In the first example, the patient 
had a large cervical eversion (ectropion) with a normal 
Pap smear. However, the cervix was friable and bled eas- 
ily. After the cervix was properly hyfrecated, the cervix 
returned to normal and the bleeding was brought under 
control. 


In Figure 32-6, the patient had a cervix with a grade II 
cervical eversion on the posterior lip. A loop electrosur- 
gical excision procedure (LEEP) was performed because 
of the abnormal bleeding. The histopathology showed 
acute immature squamous metaplasia with marked reac- 
tive-appearing epithelial atypia in a background of se- 
vere acute and chronic endocervicitis and borderline 
mild dysplasia. With the LEEP procedure, she had an 
excellent outcome and her charting returned to normal. 


Endometritis 

ed 
Examples where endometritis caused unusual bleeding 
are shown in Figure 32-7 and Figure 32-8. In the first 
case, the bleeding was heavy and not typical of a stan- 
dard unusual bleeding pattern. When the cervix and 
endometrium were evaluated, Escherichia coli was cul- 
tured and the patient was treated with cephalosporins 
(Keflex) and intramuscular progesterone. The outcome 
was excellent. 


Table 32-13: Causes of Unusual Bleeding - 
Intermenstrual Bleeding 
Creighton Model System! 


Bleeding early in mucus buildup or bleeding closer to 
Peak Day 


* Estrogen breakthrough 

+ Endometrial polyps 

+ Adenomatous polyps 

+ Adenomatous hyperplasia (adenocarcinoma) 


Prolonged premenstrual bleeding 


+ Endometritis 
* Submucous fibroids 
* Endometrial polyps 


Postmenstrual brown (prolonged) 


+ Adenomatous hyperplasia 
* Cystic hyperplasia 
+ Adenomyosis 


Anovulatory bleeding (DUB) 


+ Estrogen breakthrough 

+ Endometrial polyps 

+ Adenomatous hyperplasia 
+ Adenocarcinoma 


1. Based on 148 consecutive D&Cs and hysteroscopies. 
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Figure 32-5 A and B: In cycle A, bleeding in this menstrual cycle is occurring in 17 of the 26 days of the cycle. This was 
observed in a woman who had a grade 4 cervical eversion with very friable tissue that bled easily. After having her cervix 
treated with hyfrecation and the cervix was healed, her cycle returned to the one shown as cycle B (From: Pope Paul VI 
Institute research, 2004). 
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Figures 32-6 A and B: In cycle A, the patient exhibits prolonged premenstrual brown bleeding. Her cervix on examination 
appeared to be fairly normal, but she had an abnormal Pap smear. After a LEEP procedure and after her cervix had healed, her 


cycle reverted back to a normal pattern as shown in cycle B (From: Pope Paul VI Institute research, 2004). 
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Figure 32-7: In these two consecutive cycles, the patient showed intermenstrual bleeding associated with her mucus cycle in 
the first cycle of this chart and in the second cycle, a nearly continuous 23-day pattern of bleeding. When she was evaluated, 
the endometrium was cultured and E. coli was found. This was eventually treated with cephalosporins and she was also given 
intramuscular progesterone on day 23, 26, and 29. This resulted in a normal pattern (From: Pope Paul VI Institute research, 
2004). 


In Figure 32-8, the patient presented with prolonged 
post-Peak bleeding. A D&C was performed and chronic 
endometritis was identified. Culture at that time from 
the endometrium revealed Enterococcus faecalis. The 
patient improved dramatically following the D&C and 
treatment with Ampicillin (S00 mg by mouth four times a 
day [PO QID] for 10 days). 


Our practice has not included routine endometrial cul- 
tures. However, a project is currently being conducted 
to accomplished this, specifically examining endome- 
trial tissue samples. However, a set of random endome- 
trial cultures was obtained from patients with unusual 
bleeding and that data are shown in Table 32-14. This 
does not indicate the overall frequency of occurrence 
of the different pathogens or how they are associated 
with specific types of abnormal bleeding. But, it does 
give a perception of the types of organisms—with En- 
terococcus faecalis and Gardnerella vaginalis being 
the most common—that can be identified. 


Table 32-14: Random Endometrial Cultures 
Obtained from Patients with 
Unusual Bleeding (N=20) 


Enterococcus faecalis (n=6) 
Gardnerella vaginalis (n=5) 

Negative (n=4) 

Staphylococcus aureus (n=2) 
B-Hemolytic strep (n=2) 
a-Hemolytic strep (n=2) 

Prevotella (Bacteroides) biviua (n=2) 
Bacteroides fragilis (n=1) 
Enterobacter aerogens (n=1) 
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Premenstrual Bleeding 

——— 
A good example of premenstrual bleeding and its asso- 
ciated treatment are shown in Figure 32-9. In this case, 
suboptimal progesterone and estradiol-17B levels were 
identified during the post-Peak phase of the cycle and 
the patient was treated with post-Peak HCG, 2000 IU, 
Peak +3, 5, 7, and 9. This eliminated her premenstrual 
bleeding and corrected the underlying difficulties and 
problems. 


Endometrial Polyps 

eee 
Figure 32-10 shows a patient who had intermenstrual 
bleeding which occurred immediately after the Peak day 
and then again in the middle of the mucus cycle with the 
bleeding continuing despite post-Peak progesterone 
therapy and had a D&C and a hysteroscopy. At the time 
of the surgical procedure, an endometrial polyp (a mass 
of endometrial tissue appended to the lining of the uterus 
by a pedicle) was identified. In the cycle following the 
surgery, the bleeding disappeared. The overwhelming 
majority of endometrial polyps are benign and often 
asymptomatic. However, a small number can show ma- 
lignant transformation. Thus, it is important to recog- 
nize them and treat them appropriately. Endometrial bi- 
opsy is not adequate for the treatment of endometrial 
polyps; the polyp itself must be removed. 


Excessively Heavy ss 

Very heavy menstrual periods have many different 
causes. These can include uterine fibroids, adenomyo- 
sis, myometrial hyperplasia (hypertrophy of the uterus), 
or even coagulation disorders such as thrombocytope- 


Figure 32-8 A and B: In cycle A, the cycle shows prolonged premenstrual spotting. The patient had a D&C and a positive 
endometrial culture for Enterococcus faecalis. After being treated with Ampicillin, her cycle became normal and is shown in 
cycle B (From: Pope Paul VI Institute research, 2004). 
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Figure 32-9: This patient had premenstrual spotting associated with decreased progesterone levels. Following that, she was 
treated with post-Peak HCG, 2000 units IM on Peak +3, 5, 7 and 9. This is shown in the last three cycles of this figure. This corrected 
her bleeding abnormality (From: Pope Paul VI Institute research, 2004). 
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Figure 32-10: In this patient, the first five cycles revealed intermenstrual bleeding in a 48-year-old woman. She underwent a D&C 
in the fifth cycle and this corrected the bleeding as shown in the sixth cycle. On pathology examination, she had an endometrial 
polyp (From: Pope Paul VI Institute research, 2004). 


nia, systemic lupus, or von Willebrand disease. 


There are three main types of uterine fibroids. These are 
submucous, intramural and subserous. The most com- 
plex from a bleeding point of view are the submucous 
fibroids. A small submucous fibroid can cause extremely 
heavy menstrual flow. 


The exact incidence of benign fibroid tumors within the 
general population is not exactly known. However, 
Novak, in 1948, estimated that 20 percent of all women 
over 30 had fibroid tumors. Some have estimated that as 
high as 40 percent of women over the age of 35 have 
fibroid tumors. Submucous fibroids are thought to com- 
pose about 5 to 10 percent of all fibroid tumors. With 
the advent of ultrasound, we are now able to see fibroid 
tumors better and it may change our views on this in 
time. 


Figure 32-11 shows the CrMS chart of a patient with 
very large submucous fibroids. This particular patient 
was an intensive-care nurse and, on the day described 
as VH (very heavy), she actually measured the amount 
of blood discharged. In one cycle, it totaled nearly 500 


cc. She had a decrease in her hemoglobin with each of 


her menstrual periods and even myomectomy did not 
help. Submucous fibroids were identified and a hyster- 
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ectomy was needed. 


Treatment of uterine fibroids depends entirely on symp- 
toms. Most women need no treatment at all if they are 
not symptomatic. Most often, fibroids do not interfere 
with fertility although submucous fibroids might lead 
to miscarriage. Fibroids have a very low malignant po- 
tential. Submucous fibroids are clearly the most prob- 
lematic because of their heavy bleeding characteristics. 


Treatment programs include everything from hysterec- 
tomy to myomectomy. With regard to the latter proce- 
dure, many patients prefer a myomectomy over a hys- 
terectomy. These women do not wish to have their uterus 
removed and want an alternative form of treatment. 
When explaining the myomectomy procedure to them, 
it is important to point out that they may continue to 
have some increased bleeding even with a myomec- 
tomy and may still require a hysterectomy. Most of the 
time, a myomectomy will cause a reduction in the vol- 
ume of menstrual blood loss. 


Some prostaglandin inhibitors have also been used to 
reduce the amount of blood loss. These would include 
drugs such as mefenamic acid (MFA) (Ponstel) and 
meclofenamate sodium (Meclomen). Studies conducted 
on the use of these medications in women with exces- 
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Figure 32-11: In this patient, she had very heavy menstrual periods. The days labeled “VH" (very heavy) measured nearly 500 
cc of blood flow. She also has prolonged tail-end brown bleeding. Diagnosis in this case revealed multiple submucous fibroids 


(From: Pope Paul VI Institute research, 2004). 
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Table 32-15: Measured Menstrual Blood Loss 
with Various Gynecologic Disorders 
and a Complaint of Menorrhagia 


Mean Blood Mean Blood 


Loss Before Loss with 
tit] | eee Condition and Treatment Treatment Treatment 


No Ponstel 
Leiomyomata’ 
AE LLL Treated with MFA? 102.3 88.4 


Treated with myomectomy 304.2 52.4 


Adenomyosis' 
The Effects of 
Mefenamic Acid Treated with MFA 85.8 36.4 


LH Jvt VL M A 
ot on Menorrhagia te 
ay 9 Endometriosis 


esl | me | um | ms | an | | Treated with MFA 81.5 53.1 


| 
VUTM [VL] Ve Pelvic inflammatory disease’ 
Treated with MFA 44.1 22.3 


—_— a a ee ee 
= UP | Menorrhagia® 
velM TM [VL (General) 
isd ol a ate Treated with Meclomen 140 70 
Figure 32-12: The effects of medication (mefenamic acid— 1, From: Fraser IS, McCarron G, Markham R, Resta T, Watts A: Measured 
Ponstel) in a patient with severe menorrhagia. In the first four Menstrual Blood Loss in Women with Menorrhagia Associated with Pelvic 


Disease or Coagulation Disorder. Obstet Gynecol 68: 630-633, 1986 


cycles without Ponstel, the periods were very heavy. With the 
2 MFA—Mefenamic acid (Ponstel) 


addition of medication in the last two cycles, her periods 


ar : tant > 3. From: Vargas JM, Campeau JD, Mishell OR: Treatment of Menorrhagia 
ee ae wih Meciotenemate Sodum Obstet Gynecol 157, 944-960, 1987 


sively heavy menses are shown in Table 32-15. In all within weeks and is of no actual value in predicting 

categories of very heavy bleeding, mefenamic acid de- endometrial risk. 

creased the amount of menstrual flow. This has also 

been observed with meclofenamate sodium. This is B. Simple or cystic hyperplasia: 

shown in Figure 32-12. This diagnosis indicates that greater than 10 per- 
cent of the glands are enlarged. A parallel increase 
also occurs in the amount of stroma, so there is no 


Endometrial Hyperplasia change in the gland-to-stroma ratio (i.e., back-to- 

—_. back crowding is absent). Therefore, even when the 
Endometrial hyperplasia is a condition in which the en- size of the glands differs markedly, the glands are 
dometrium exhibits excessive cellular proliferation. evenly distributed within the stroma. 


Pathologic interpretations of pre-invasive histologic 
changes or precursors to adenocarcinoma of the uterus, = C. Complex or adenomatous hyperplasia: 


can be inconsistent. Four features are generally evalu- This diagnosis indicates that greater than 50 per- 
ated: stromal invasion, mitotic activity, nuclear atypia, cent of the large glands exhibit back-to-back crowd- 
and stratification. Of these four, stromal invasion is the ing, resulting in an increase of the gland-to-stroma 
most reliable indicator of invasive carcinoma.’ ratio. 


De Lignieres has recently presented a categorizationof =D. Atypical hyperplasia: 


the various degrees of hyperplasia. These include the It is referred to as atypical when cellular atypia is 
following: ° present. Cellular atypia occurs when the nuclei of 
epithelial cells are rounded rather than ovoid and 
A. Focal hyperplasia: they tend to be hyperchromatic and show a loss of 
Although it is no longer considered a true hyperpla- polarity near the surface. 
sia, this indicates enlargement of less than 10 per- 
cent of the glands in the sample examined. Thisnon- —_ De Lignieres points out that, of these categories, atypi- 


significant finding generally abates spontaneously _ cal complex hyperplasia is the most likely to progress to 


carcinoma. This finding, which should be considered 
premalignant in all cases, will progress to carcinoma 
within four years in at least 30 percent of cases. Further- 
more, in 15 to 25 percent of complex hyperplasia diag- 
noses, a well-differentiated carcinoma will already be 
present in the uterus. It is less likely, but still possible, 
that the other types of hyperplasia will progress to car- 
cinoma: within a 10-year-period, atypical simple hyper- 
plasia will progress in 8 percent of cases, complex hy- 
perplasia will progress in 3 to 25 percent of cases, and 
simple hyperplasia will progress in | percent of cases. ” 


Suspected endometrial hyperplasia must be thoroughly 
investigated. An ultrasound measurement of endome- 
trial thickness that exceeds 8 mm or a morphologic ir- 
regularity in which one area is thicker than another indi- 
cates the need for further evaluation by biopsy or hys- 
teroscopy. In fact, such evaluation is essential to a de- 
finitive diagnosis. *“ 


Endometrial biopsies can be performed on an outpa- 
tient basis. However, that procedure is both physically 
painful and psychologically stressful. In addition, diag- 
nostic certainty is limited by the fact that it is a “blind” 
procedure and cannot sample all of the endometrium. 
Hysteroscopy is the optimal method of assessing en- 
dometrial hyperplasia because the entire surface of the 
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endometrium can be visualized. * This can then be ac- 
companied with D&C for endometrial sampling. 


In Figures 32-13, 32-14 and 32-15, examples of CrMS 
charts in women who have been diagnosed with en- 
dometrial hyperplasia are shown. Different patterns are 
observed including bleeding within the mucus cycle 
and prolonged premenstrual bleeding. 


Dysfunctional Uterine Bleeding 
Secondary to Polycystic Ovaries 

eee 
Figures 32-16 and 32-17 show dysfunctional uterine 
bleeding patterns seen in women who have polycystic 
ovarian disease. In both cases, endometrial biopsies 
were negative. 


In Figure 32-16, the treatment approach was to provide 
intramuscular, isomolecular progesterone 100 mg on 
days 18, 21 and 24. Repeating this from cycle to cycle 
allows for regularization of the cycle to occur and also 
provides the protection of progesterone to unopposed 
estrogen. 


In Figure 32-17, a different approach was taken. In this 
case, clomiphene citrate (Clomid) has been used to help 
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Figure 32-13: This patient revealed intermenstrual bleeding early in the mucus cycle and again in the middle of the mucus cycle. 
At the time of surgery (a D&C), pathology revealed endometrial hyperplasia without atypia. In the remaining three cycles, the 
bleeding corrected itself (From: Pope Paul VI Institute research, 2004). 
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Figure 32-14: In this case, the patient again had intermenstrual bleeding associated with the early phase of the mucus cycle. 
At the time of D&C, she had endometrial hyperplasia without atypia (From: Pope Paul VI Institute research, 2004). 
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Figure 32-15: In this example, the patient exhibited tail-end brown bleeding and prolonged premenstrual bleeding. In these 
cycles, she bled nearly three out of every four weeks. At the time of diagnostic laparoscopy (4th cycle, day 15), she also had 
an endometrial biopsy. The endometrial biopsy revealed endometrial hyperplasia. She was subsequently treated with HCG 
luteal phase support and repeat endometrial biopsies six months later revealed normal endometrium (From: Pope Paul VI Institute 
research, 2004). 
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Figure 32-16: In this patient with polycystic ovarian disease, a classic dysfunctional uterine bleeding pattern is shown 
in the first two lines of charting. The type of bleeding seen is a continuous pattern of bleeding which is the same from day 
to day. On days 23, 26 and 29 of the second line of charting, she was given isomolecular progesterone 100 mg IM. She 
was then managed on a cycle-by-cycle basis with isomolecular progesterone 100 mg IM, on days 18, 21 and 24. This 
resulted in regular menstrual cycles and an elimination of the dysfunctional uterine bleeding (From: Pope Paul VI Institute 
research, 2004). 
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Figure 32-17: In this example, a woman with polycystic ovarian disease and long, irregular cycles with prolonged 
dysfunctional uterine bleeding (shown in the first three lines of charting) was managed with clomiphene citrate (Clomid) 
on days 5 through 9 of her cycle to help regulate her cycles. After clomiphene was given and when follicular growth and 
development and corpus luteum formation were established, the dysfunctional uterine bleeding disappeared (From: Pope 
Paul VI Institute research, 2004). 
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stimulate ovulation. This allows for the development of 


a follicle and a subsequent corpus luteum and, thus, 
progesterone. Although, this is a reasonable approach, 
it would not be considered on a long-term basis. On a 
short-term basis, however, it is a reasonable approach 
to take. 


Thyroid 

a 
On occasion, treatment of thyroid dysfunction or 
supplementation with thyroid can be effective in reduc- 
ing or eliminating unusual bleeding in the CrMS. In Fig- 
ure 32-18, the patient has been supplemented with sus- 
tained release triiodothyronine (T,). With this supple- 
mentation, because her T.:rT, (reverse T. ) was low, the 
bleeding improved significantly (Figure 32-18). One 
should always consider thyroid dysfunction as a pos- 
sible underlying problem in abnormal bleeding prob- 
lems (see Chapter 36). 


Sil ice Se ee 
The patient shown in Figure 32-19 was followed for sev- 
eral years with very long menstrual periods. These peri- 
ods were up to 13 days in duration and associated with 
prolonged postmenstrual brown bleeding. Over the 
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years of observation, she was evaluated hormonally 
and found to have suboptimal progesterone produc- 
tion. Supplementation with both progesterone and HCG 
provided her with no benefit to her bleeding pattern. 
Eventually, the bleeding became heavier and the men- 
strual periods became painful. This, then, necessitated 
a hysterectomy. At the time of hysterectomy, it was found 
that she had adenomyosis. Now, in looking at similar 
charts, we have observed several patients with this type 
of bleeding pattern associated with adenomyosis. 


Truncated Menstrual Cycles 

ecincirtiatllaaatine: ‘atioiicamemmeeeee 
Sometimes, a patient will say that she is having a men- 
strual period every two weeks. This 1s rarely an emer- 
gency. Having the patient chart her cycles is helpful for 
proper evaluation. In Figure 32-20, a woman who had 
been charting her cycles for some time began having 
very short cycles, 16 days in duration. We did a hor- 
monal evaluation on her and found, interestingly 
enough, that her post-Peak progesterone levels were in 
the preovulatory range, and yet, the bleeding pattern 
was characteristically similar to a true menstrual flow. 
This is one of the few situations that we have observed 
in which the bleeding is similar to a true menstruation. 
We have called this a “truncated” menstrual cycle. 
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Figure 32-18: The menstrual periods of this woman before and after the implementation of T, (sustained-release) therapy are 
shown. Her periods were very heavy in the first three cycles, but on SRT,, her menses decreased in intensity significantly 
(From: Pope Paul VI Institute research, 2004). 
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Figure 32-19: In this example, the patient's menstrual periods extended for 10 to 13 days. This ongoing pattern existed for many 
years and was resistant to treatment with luteal phase progesterone support. Eventually, it necessitated hysterectomy and, at 
the time of hysterectomy, she was diagnosed as having adenomyosis (From: Pope Paul VI Institute research, 2004). 
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* Hormone testing reveals anovulatory pattern 


Figure 32-20: In this example of 16-day menstrual periods, the patient had both estradiol and progesterone levels drawn. Her 
Peak +3 and Peak +5 progesterone levels in the first cycle were in the preovulatory range. These cycles, which can occur 
spontaneously, are referred to as “truncated” cycles, They can be treated by giving a follow-up of three cycles of intramuscular 
progesterone (see text) (From: Pope Paul VI Institute research, 2004). 
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In these cases, the patients will respond favorably to 
three cycles of intramuscular isomolecular progester- 
one. Generally speaking, the production of progester- 
one should begin prior to the onset of her next antici- 
pated menstrual flow. Thus, in a situation such as Fig- 
ure 32-20, the progesterone should begin on day 12 or 
14 in the first cycle of administration. The progesterone 
is then given on days 12, 15, and 18 in the first cycle. In 
the second cycle, it is given on days 15, 18, and 21 and 
in the third cycle on days 18, 21, and 24. After three 
cycles of intramuscular progesterone used in this fash- 
ion, the progesterone feeds back to the hypothalamus 
and restructures the hypothalamic pituitary ovarian axis, 
thus stimulating the return of a normal menstrual cycle. 


Possible Immunological Causes 

ee 
In Figures 32-21 and 32-22, a 37-year-old woman who 
had experienced four pregnancies, two of which ended 
in miscarriage, was seen for evaluation. Her charting 
revealed both premenstrual brown bleeding and tail- 
end brown bleeding. In reviewing her hormone studies, 
we found that her periovulatory estradiol profile was 
higher than expected and that her post-Peak progester- 
one and estradiol profile was very good. During the 
course of her follicular ultrasound study, her follicle 
appeared somewhat larger than normal. In this case, 
premenstrual spotting was occurring in the presence of 
normal progesterone levels. Thus, this was different than 
our general working hypotheses. 


She subsequently went to a reproductive immunologist 
who thought that her miscarriages were due to an au- 
toimmune phenomenon. She was placed on Enbrel 25 
mg SQ, every 84 hours. After being placed on the Enbrel, 
her premenstrual spotting and tail-end brown bleeding 
disappeared. This suggests that perhaps, at least in this 
case, premenstrual spotting may have had an underly- 
ing immunological origin or cause. The author has al- 
most no experience in the use of Enbrel (except in this 
one case) but wanted to present it in this chapter. 


Final Note 

—_— 
A good deal of gynecologic practice involves women 
who have abnormal bleeding episodes for a variety of 
reasons. Standard practice is to place them on oral con- 
traceptives, which regulates their bleeding but neither 
pays attention to the underlying causes nor treats them 
adequately. Some of these women end up with hyster- 
ectomies because of bleeding episodes that otherwise 
go undiagnosed. 


When a woman begins charting her cycles with the 
CrMS, an objective pattern of bleeding can be devel- 
oped and an eventual diagnosis can be made with the 
use of simple hormone studies or a diagnostic D&C and 
hysteroscopy. In addition, endometrial cultures can be 
helpful. Then, appropriate management can be instituted 
and, most of the time without additional surgery, the 
problem can be solved. 
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Figure 32-21: In this patient who had both intermenstrual bleeding and premenstrual bleeding and a history of miscarriages, her 
preovulatory estradiol levels were above normal and her postovulatory progesterone and estradiol levels were also normal. 
This suggested that her premenstrual spotting was not hormonal in origin (From: Pope Paul VI Institute research, 2004). 
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Figure 32-22: This is the same patient as in Figure 32-21. The premenstrual spotting is shown in the first cycle of charting. She 
was treated by a reproductive immunologist with Enbrel 25 mg SQ every 84 hours. On treatment with Enbrel, her premenstrual 
spotting and tail-end brown bleeding disappeared (From: Pope Paul VI Institute research, 2004). 
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Figure 32-23: In this final chart, this woman with a longstanding infertility problem was treated with luteal phase support 
without benefit (first 3 cycles). Then, she was treated empirically with metronidazole 500 mg by mouth two times a day (PO BID) 
for 10 days and the bleeding stopped (From: Pope Paul VI Institute research, 2004). 
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Osteoporosis and the 
Role of the CrMS 


steoporosis is a skeletal disease characterized by 

low bone mass and a deterioration in the bone mi- 
cro-architecture leading to enhanced bone fragility and 
an increased risk of fracture' (Figure 33-1). It is esti- 
mated that 10 million individuals have the disease, and 
nearly 34 million (or 55 percent of those 50 years of age 
and older) have a low bone mass, which puts them at an 
increased risk of developing osteoporosis and related 
fractures. Of the 10 million Americans estimated to have 
osteoporosis, 80 percent are women and 20 percent 
men. 


An osteoporosis-related fracture in one’s lifetime is very 
common. One in two women and one in four men over 


Healthy bone 


50 years of age will experience one of these fractures. 
There are 1.5 million osteoporosis-related fractures an- 
nually in the United States, and these include: 

* 300,000 hip fractures 

- 700,000 vertebral fractures 

» 250,000 wrist fractures 


+ 300,000 fractures at other sites 


For women, the risk of hip fracture is equal to her com- 
bined risk of breast, uterine, and ovarian cancer.* The 
rate of hip fractures in women is two to three times higher 
than it is in men; however, the one year mortality rate 
following a hip fracture is nearly twice as high for men 


Osteoporotic bone 


Figure 33-1: A graphic showing osteoporotic bone compared to healthy bone 


Q 


407 


408 


The Medical and Surgical Practice of NaProTECHNOLOGY 


as it is for women. The overall mortality rate is quite 
high. On average, 24 percent of hip-fracture patients 
aged 50 and over will die within the year following the 
fracture. 


The National Institute of Health Consensus Statement 
on osteoporosis prevention, diagnosis and therapy 
(2000) estimates that 10 to 15 billion dollars are spent 
annually on the treatment of osteoporotic fracture (Fig- 
ure 33-2). 


Prevalence (%) 


55 60 65 70 75 80 85 90 


Figure 33-2: The increase in severe vertebral fracture in 
both men and women with advancing age (From: Lunar News, 
p 4, Summer 2000). 


Identifiable risk factors for osteoporosis include certain 
non-modifiable factors. These are advanced age, Cau- 
casian race, female sex, the history of fracture in a first- 
degree relative, and a personal history of fracture as an 
adult. Other risks factors that are potentially modifiable 
include current cigarette smoking; a low body weight 
(less than 127 pounds); estrogen deficiency including 
early menopause (less than age 45), bilateral ovariec- 
tomy, or prolonged premenopausal amenorrhea (greater 
than one year); heavy alcohol intake; inadequate physi- 
cal activity; and low calcium intake.’ 


Widespread use of hormonal contraceptive agents cre- 
ates concern regarding increased risk of osteoporosis. 
While some have suggested that there is no relation- 
ship or that the study designs have not been adequate 
to show this concern,** other studies clearly show a 
decrease in bone mineral density (BMD) associated with 
the use of Depo-Provera.*” In addition, national popu- 
lation-based data from Canada have shown lower BMD 
values for the trochanter and spine in premenopausal 


women who have used oral contraceptives (OC) com- 
pared with those who have never used OCs."° 


Diagnosis of Osteoporosis 

ee 
The preferred method for diagnosing decreased BMD 
is dual-energy x-ray absorptiometry (DXA). DXA em- 
ploys two x-ray beams of different energy levels that 
allows for measurement correction based on the vary- 
ing beam-path length and on the tissue composition 
encountered when measuring BMD at different skeletal 
sites.. The BMD measurements obtained by DXA at 
peripheral sites are most predictive for fracture risk in 
women who are older than 65. 


A T-score is developed and is based on the expected 
distribution of BMD for “young, normal” adults of the 
same sex. The difference is expressed as a standard de- 
viation (SD) above (+) or below (-) the mean. T-scores, 
which decline with age, are convenient cut-points for 
treatment decisions. The use of DXA is illustrated for 
the spine in Figure 33-3 and for the hip in Figure 33-4. 


Using DXA technology and T-scores, one may make a 
diagnosis of normal bone density, osteopenia, os- 
teoporosis, and severe osteoporosis (Table 33-1). 


Table 33-1: Diagnostic Criteria 


for Osteoporosis! 
BMD? T-score below 
Diagnosis healthy young mean’ _—‘ T-score 
Normal Less than 1 0 to -1.0 
Osteopenia Between 1 and 2.5 -1.0 to -2.5 
Osteoporosis 2.5 or more <-2.5 


Severe osteoporosis 2.5 or more with fragility 
fractures 


Treatment 

ss 
Over the years, treatment has focused upon estrogen 
supplementation particularly for postmenopausal 
women.'! Certain pharmacologic agents have been used 
to prevent and to treat osteoporosis. These include 
alendronate (Fosamax), calcitonin-salmon nasal spray 
(Miacalcin), and raloxifene (Evista).'? These various 
medications are effective in treating osteoporosis, but 
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AP Spine Bone Density 


Reference: L2-L4 


BMD (g/cm?) YA T-Score 
1.44 


1.32 
1.20 
1.08 
0.96 
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0.72 
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Age (years) 


abhooank & 


1 2 3 
BMD Young-Adult Age-Matched 


Region (glcm*) T-Score Z-Score 
U1 0.954 -1.5 -1.6 
L2 0.979 -1.8 -2.0 
L3 0.948 -2.1 -2.3 
4 0.942 -2.1 -2.3 
L2-L4 0.956 -2.0 -2.2 


Figure 33-3: A DXA scan of spine, T12 through L4. The BMD and T-score are shown (From: Pope Paul VI Institute Adult Bone 
Density Center). 


DualFemur Bone Density 


1 27 3 
‘ ; BMD Young-Adult Age-Matched 
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BMD (g/cm?) YA T-Score Neck 
128 z Left 0.852 “1.1 -1.2 
1.12 1 Right 0.852 -1.1 -1.2 
1.00 0 Mean 0.852 -1.1 -1.2 
088 4 Difference 0.000 0.0 0.0 
Total 
0.76 2 
Left 0.880 -1.0 -1.1 
OM Ss Right 0.870 Ast 342 
0.52 4 Mean 0.875 -1.0 -1.1 
0.40 5 Difference 0.009 0.1 0.1 
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Figure 33-4: A DXA scan of the hip and the BMD and T-scores (From: Pope Paul VI Institute Adult Bone Density Center). 
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they do have side effects that create some fear with 
regard to their use. 


Hormonal Correlations 

rs 
Prior '* has suggested that progesterone may be a bone- 
trophic hormone. In a review on this topic, she showed 
that progesterone was active in bone metabolism. She 
presented a hypothetical relationship between phases 
of the bone remodeling cycle in susceptible popula- 
tions and the normal menstrual cycle. This is shown in 
Figure 33-5. She postulates that the phases of the bone 
remodeling cycle may parallel temporal changes and the 
gonadal steroids. Increasing estrogen production be- 
fore ovulation may reverse the resorption occurring ina 
“sensitive” bone multicellular unit. Gonadal steroid lev- 
els are also low at the time of the menstrual flow. The 
bone remodeling unit is then ready to begin a formation 
phase when progesterone levels peaked during the mid- 
luteal phase. From this perspective, she suggests that 
the normal ovulatory cycle looks like a natural bone- 
activating, coherence cycle.'* Lee’ has suggested that 
the use of progesterone as a treatment approach may 
be beneficial in improving bone density and perhaps 
could be used in long-term treatment. 


Pope Paul VI Institute Research 

ead Leta adi eek 
These observations led us to begin an interesting bone- 
density evaluation of patients from a hormonal perspec- 
tive. These patients underwent standard post-Peak 
progesterone and estradiol-17B (E,) hormone profiles 
because of their infertility. They also had other hor- 
mones measured during the luteal phase of the men- 
strual cycle. As a part of this program, we obtained DXA 


Ovulation 


Reversal 


Resorption Formation 


Figure 33-5: A figure showing the hypothetical concept of 
bone remodeling as it relates to the menstrual cycle (From: 
Prior JC: Progesterone as a Bone-Trophic Hormone. Reviews. 
11:386-398, 1990). 


scans on them and began to compare the different hor- 
monal components to their bone densities. 


The most significant hormone finding was a decreased 
post-Peak E, sum along with decreased androstenedi- 
one and DHEA levels (Table 33-2). Patients with de- 
creased post-Peak E, sums had significantly lower bone 
densities in the spine and the femoral neck. Lower lev- 
els of Peak +7 androstenedione were associated with 
significantly lower spine BMD, and lower levels of 
DHEAs were associated with statistically lower BMDs 
in the femoral neck and the total hip (Table 33-2). When 
post-Peak progesterone, FSH, LH, total testosterone, 
free testosterone and periovulatory 3-value E, sums were 
evaluated, no statistically significant changes in BMD 
were identified. When this project was begun, the work- 
ing hypothesis was that the post-Peak progesterone 
levels would be decreased. However, in this group of 
patients, the post-Peak progesterone levels were nor- 
mal as were the periovulatory E, levels. The luteal phase 
E, levels though were significantly lower. This is pre- 
sented in the case of one individual in Figure 33-6. This 
situation is consistent with what has been called a Type 
IV luteal phase defect (see Chapter 35). This specific 
target organ defect is identified with a hormonal dys- 
function that is uniquely E, in origin. 


This led us to evaluate the relationship of the 
CREIGHTON MODEL System to bone mineral density. 
In Table 31-3, the bone mineral density is correlated 
with the woman’s mucus cycle score. In those women 
who had mucus cycle scores less than or equal to 5.3, 
the bone mineral density for the hip was significantly 
lower and the BMD for the spine was very close (p=.055). 


Table 33-2: Relationship of Post-Peak (CrMS) 
Targeted Hormone Values and 
Bone Mineral Density (BMD): 
Reproductive Age Women 


Hormone L,-L, Femur Neck Total Hip 
Parameter BMD BMD BMD 


Post-Peak E, Sum 
< 33,0 ng/dL 1,169" 0.971? _ 
> 33.0 ng/dL 1.260 1.037 — 


P+7 Androstenedione 
<1 1.194° — — 
>11 1.256 = a 


P+7 DHEAS 
< 92.8 — 0.973* 0.990° 
> 92.8 — 1.054 1.057 


p=.015 
p=.025 
p=.031 
p=,002 
p=.012 
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Figure 33-6: A patient whose L2 to L4 T-score is a -2.0 and hip is -1.1 using DXA. Her CrMS chart shows a mucus cycle score 
of 6.3 and a menstrual score of 5.7. Her hormonal profile shows normal periovulatory E, levels and postovulatory progesterone 


levels. However, her luteal phase E, levels are significantly reduced. This is typical of a Type IV luteal phase defect (From: Pope 


Paul VI Institute research, 2004). 


Table 33-3: Relationship of the CrMS 
Mucus Cycle Score (MCS) and 
Bone Mineral Density (BMD): 

Reproductive Age Women 


Mucus Cycle L,-L, Femur Neck Total Hip 


Score BMD BMD BMD 
< 5.3 (n=17) 1.171' 0.970? 0.986" 
> 8.6 (n=23) 1.227 1.052 1.051 
1. p=.015 
2 p=.025 
3. p=.031 


Table 33-4: Relationship of the CrMS Menstrual 
Score and Bone Mineral Density (BMD): 


Reproductive Age Women 


Menstrual Femur Neck Total Hip 
Score BMD BMD 

< 5.1 (n=16) 0.971! 0.986? 

> 6.0 (n=28) 1.034 1.042 

1. p=.041 

2 p=048 


The menstrual score was also calculated. When the 
menstrual score was less than or equal to 5.1, the BMD 
for the femoral neck and total hip were statistically lower 
than the BMD when the menstrual score was greater 
than or equal to 6.0. 


Each of these biomarkers—the mucus cycle score and 
the menstrual score—are hormone dependent. Gener- 
ally, it is thought that the decreased mucus cycle score 
is associated with decreased periovulatory E, levels: 
so, this score, by itself, does not explain this associa- 
tion. Nonetheless, decreased mucus cycle scores have 
target organ effects that are associated with the de- 
creased bone mineral density observed. 


Implications for Treatment 


Because the findings presented in this chapter are pre- 
liminary and pilot in their orientation, more research 
clearly needs to be done in this area. If it can be identi- 
fied that women in the premenopausal years can be 
screened for high risk of subsequent decreased bone 
mineral density and for the early development of os- 
teoporosis, then the possibility exists for implementing 
early therapy during the premenopausal years when 
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women are still in the reproductive age group. It has 
been shown that a low bone mass prior to menopause is 
associated with early postmenopausal fractures;'* thus, 
long-term analysis of hormone function in the repro- 
ductive-aged woman needs adequate evaluation be- 
cause of the potential for implementing treatment strat- 
egies during the reproductive years to reduce the im- 
pact of osteoporosis in the postmenopausal woman sig- 
nificantly. 


With these findings, the CrMS becomes an important 
tool for the further evaluation of women with this diffi- 
culty or problem. Because the luteal phase can be selec- 
tively targeted with the CrMS for hormone evaluation, 
it is possible that screening programs could be estab- 
lished to identify the women at risk. Supplementation 
with cooperative estrogen replacement therapy in this 
patient group needs to be studied. 


A small population of postmenopausal patients was 
given a combination of triestrogen and progesterone. A 
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Cancer: 
NaProTECHNOLOGY and the Potential for 
Early Detection and Treatment 


hree major cancers affect women: endometrial, 

breast, and ovarian cancer. NaProTECHNOLOGY 
has the potential to help in each of these. Teaching a 
woman to be observant can lead to early cancer detec- 
tion. 


NaProTECHNOLOGY has the most immediate impact 
on endometrial cancer. However, NaProTECHNOLOGY 


also has the potential to help in the early diagnosis of 


certain types of breast cancer and in the identification 
of those women who are at high risk. By identifying 
high-risk individuals, on can subsequently treat them 
effectively and prevent the cancer from occurring. More 
research is required to accomplish this, but data pre- 
sented in this chapter will reveal that potential. In ova- 
rian cancer, the connections are subtle if they exist at 
all. Nonetheless, presenting case data may spur further 
research. 


Endometrial Cancer 
ooo 
The most common endometrial cancer is adenocarci- 
noma of the endometrium. This is predominantly a dis- 
ease of postmenopausal women but can occur 
premenopausally. Roughly 25 percent of young women 
with endometrial carcinoma will also have polycystic 


( 


ovarian disease (PCOD). The chronic anovulation with 
its unopposed estrogen effect appears to be the major 
underlying factor for endometrial cancer. 


Endometrial cancer has a host of other risk factors. Obe- 
sity, diabetes mellitus, hypertension, nulliparity, early 
menarche and late menopause, estrogen replacement 
therapy, the use of tamoxifen (the most widely prescribed 
hormone treatment for women with breast cancer), a 
genetic predisposition, previous cancer history (espe- 
cially of the breast and ovary), and smoking are risk 
factors for endometrial cancer. 


Early detection is the best prevention for developing 
invasive endometrial carcinoma. As the disease 
progresses, the chances of survival decrease markedly. 
Average five-year survival rates for endometrial cancer 
are 90 percent for Stage I, 60 percent for Stage II, 40 
percent for Stage III, and 5 percent for Stage IV. Treat- 
ing precancerous adenomatous hyperplasia with hor- 
mones (progesterone), a hysterectomy, or a D&C can 
prevent abnormal precancerous cells from developing 
into cancer. 


Abnormal vaginal bleeding is one of the major symp- 
toms. The American Cancer Society recommends that 
all women at high risk for endometrial cancer (for ex- 
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ample women with a history of infertility or obesity) 
undergo an endometrial biopsy at the time of meno- 
pause. 


Because the CREIGHTON MODEL System (CrMS) 
teaches women how to observe vaginal discharges— 
which includes bleeding observation, it is easy to de- 
tect bleeding when it first begins and when the symp- 
tom is in its very earliest stages. One can determine 
which patients might be at high risk for the develop- 
ment of endometrial cancer, so long-term progesterone 
support can be provided for prophylaxis. This is per- 
haps the most immediate area of help for women in terms 
of early cancer detection and prevention. 


The CrMS is able to identify those women who have 
long and irregular cycles, irregular breakthrough bleed- 
ing, and other types of abnormal bleeding (unusual 
bleeding). When that is observed, appropriate testing 
can be done and long-term progesterone prophylaxis 
can be implemented. In the Pope Paul VI Institute pro- 
gram, the standard prophylaxis used for women with 
polycystic ovarian disease and long and irregular cycles 
is 100 mg of isomolecular progesterone IM on days 18, 
21 and 24 of the cycle. 


Three case presentations will demonstrate the relation- 
ship of the CrMS in early cancer detection. 
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38 y/o G-0, P-0: PCOD, long history DUB 
Well-differentiated adenocarcinoma of 


Case Number 1 


This case is a 30-year-old, gravida 0, para 0 with a his- 
tory of long and irregular cycles. She had seen multiple 
doctors in the past. Because she was not yet married, 
they said that she did not need to worry about her dys- 
functional uterine bleeding (DUB) until she was married 
and needed to be concerned about her fertility. After 
her wedding, no pregnancy occurred in the first two 
years; then, she sought medical assistance. In Figure 
34-1, her first three months of charting are shown. This 
shows an absence of any menstrual periods but the 
presence of dysfunctional bleeding. This is a classic 
pattern associated with PCOD. 


Further evaluation showed that she had atypical 
adenomatous hyperplasia and, at the time of hysterec- 
tomy, she had a well-differentiated adenocarcinoma of 
the endometrium. She is now seven years post-surgical 
treatment with no signs of recurrence. 


Case Number 2 


This patient is a 36-year-old, gravida 0, para 0 with PCOD, 
infertility, and DUB. She was moderately obese and be- 
gan to develop unusual bleeding as observed in Figure 
34-2. Diagnostic testing revealed that she had a well- 
differentiated adenocarcinoma of the endometrium with- 
out myometrial invasion. It was a FIGO Stage IA, Grade 
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Figure 34-1: A 38-year-old, gravida 0, para 0 with a long history of dysfunctional uterine bleeding secondary to polycystic 
ovarian disease. CrMS charting revealed the bleeding observed in this figure. She had a well-differentiated adenocarcinoma 
of the endometrium when evaluated (From: Pope Paul VI Institute research, 2004). 


1 carcinoma. She underwent a total abdominal hyster- 
ectomy and bilateral salpingo-oophorectomy. Five years 
later, she is doing very well with no signs of recurrence. 


Case Number 3 


The final patient is a 56-year-old, gravida 2, para 2 with 
a long history of DUB but no evidence of PCOD. Her 
chart is shown in Figure 34-3. This chart was observed 
during the premenopausal days of her charting. Two 
years after menopause, she began having bleeding and, 
because she had been an observant CrMS user, she 
brought this to the attention of her physician. On diag- 
nostic testing, it was shown that she had a Stage I car- 
cinosarcoma of the uterus. She underwent a total ab- 
dominal hysterectomy and bilateral salpingo-oophorec- 
tomy. Seven years later, she is doing very well with no 
signs of recurrence 


Other patterns in the CrMS will eventually be identified 
as risk factors for patients the development of endome- 
trial carcinoma. For example, women who have 
adenomatous hyperplasia also have delayed Peak Days 
and long mucus cycles. However, their overall cycles 
are 35 to 36 days in duration which is not considered 
particularly long. These patients appear to have a rela- 
tive overexposure to estrogen or underexpose to proges- 
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terone. As a result, adenomatous hyperplasia can de- 
velop. This group of patients could prove to be a higher 
risk population even though they do not have classic 
polycystic ovaries. More research will help to develop 
these concepts and to broaden our category of risk fac- 
tors. This would be extremely helpful because then ap- 
propriate preventative treatment can be implemented. 


Breast Cancer 

oo 
Breast cancer is the second most common type of can- 
cer in women and the second leading cause of cancer- 
related death. One in eight women in the United States 
will develop breast cancer during her lifetime. The diag- 
nosis of Stage I breast cancer increased 113 percent 
between 1983 and 1997 (Figure 34-4). The number of 
new cases in 2002 was 205,000, and the women dying 
from breast cancer during that year numbered 40,000. 
Breast cancer is second only to lung cancer as a cause 
of cancer death. 


The most common form of breast cancer is adenocarci- 
noma and the earliest form of this disease is ductal car- 
cinoma in situ (DCIS). Invasive ductal carcinoma (IDC) 
develops from DCIS spreading through the duct walls 
and invading the breast tissue. 
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Figure 34-2: This 36-year-old, gravida 0, para 0 with polycystic ovarian disease and dysfunctional bleeding had a well-differentiated 
adenocarcinoma of the endometrium without myometrial invasion. The bleeding was her first sign of its presence (From: Pope Paul 
VI Institute research, 2004). 
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Cycle #1: Cycle #2: Cycle #3: 
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after last period 
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Figure 34-3: This 56-year-old, gravida 2, para 2 with postmenopausal bleeding had a Stage | carcinosarcoma of the uterus. Her 
premenopausal charts are shown in these three cycles with the abnormal bleeding present. Because she was monitoring her 
mucus and vaginal discharges she was able to identify the symptoms of her cancer early (From: Pope Paul VI Institute research, 


2004). 
7 : Another form of breast cancer originates in the glandu- 
Diagnosis lar tissue of the breast and is referred to as invasive 
60 lobular carcinoma. This accounts for 10 to 15 percent of 
invasive breast cancers. There are also numerous other 
55 types of less-common breast cancers. These include 
Stage | inflammatory breast cancer (the breast tissue is warm, 
50 appears red, and it tends to spread quickly); medullary 
% carcinoma (originates in central breast tissue); muci- 
S 45 nous carcinoma (invasive; usually occurs in postmeno- 
So pausal women); Paget disease of the nipple (originates 
= 40 in the milk ducts and spreads to the skin of the nipples 
ey or areola); phyllodes tumor (a tumor with a leaf-like ap- 
& 35 pearance that extends into the ducts and rarely metas- 
é tasizes); and tubular carcinoma (a small tumor that is 


30 often undetected by palpation). Sarcomas (cancer of 
Stage Il the connective tissue) and lymphomas (cancer of the 
lymph tissue) rarely develop in the breast. 


25 
The most common risk factor for breast cancer, of course, 
20 F a7 83 01 03 OS 987 is being female. Although men can also develop breast 
1968 5 cancer, the incidence is very low. It is 100 times more 
Year common in women. In addition, age (over the age of 50), 


Figure 34-4: This graph shows the increasing rate of Stage first pregnancy after the age of 30, long-term hormone 
| breast cancer. The diagnosis of Stage | breast cancer has replacement therapy (HRT more than 5 years), menstrua- 
increased 113 percent between 1983 and 1997 (Data from: _ tion before the age of 12, menopause after the age of 50, 
Surveillance, Epidemiology and End Results-SEER-Program = 44g nulliparity are also important risk factors. 

of the National Cancer Institute). y 


Other risk factors include such things as family history 
of the disease (a mother or sister with premenopausal 
breast cancer), history of a breast biopsy or radiation of 
the breast, moderate use of alcohol (two to five drinks 
daily), obesity, personal history of the disease (women 
with a history of breast cancer are three to four times 
more likely to have a recurrence), race (slightly more 
common in Caucasians), and sedentary lifestyle. Also, 
benign proliferative breast disease and mutations of the 
BRCA-1 and BRCA-2 genes (breast cancer gene) are 
also thought to be risk factors. 


Often not mentioned in discussions of breast cancer 
are the known associations with the use of oral contra- 
ceptives’ and with induced abortion (a decision to abort 
and delay pregnancy). These can result also in an in- 
creased risk of breast cancer. ** 


The Treloar data set on menstruation and reproductive 
history, which began in 1934 and has over 50 years of 
recorded menstrual events, has been evaluated for varia- 
tions in menstrual cycle patterns and the risk of breast 
cancer. This study showed that women who had cycles 
of extreme length at ages 25 to 29 years had a nearly 
twofold increased incidence of breast cancer. While these 
data generally does not agree with other studies, it is 
one of the few prospectively accumulated data sets 
(whereas most previous studies of menstrual function 
and breast cancer risk used retrospective reports of 
menstrual bleeding that are more unreliable). 


The diagnosis of breast cancer is made in a variety of 
different ways. Breast self-examination, physician breast 
examination, mammography, breast ultrasound, and bi- 
opsy are used. While various studies have suggested 


Table 34-1: Incidence of Premenopausal 

Breast Cancer in Progesterone-Deficient 

Infertile Women vs. Infertile Women of 
Non-hormonal Causes 


Number of Cases per 


Causes of Infertility 100,000 Person Years 
Progesterone deficiency’ 141.6 

(PD) 

Non-hormonal causes? 27.1 

(NH) 

PD: NH ratio 


1. Classified on the basis of endometrial biopsies, tests of cervical 
mucus, BBT, luteal phase defects, Stein-Leventhal, etc 
2. Uterine, cervical, peritoneal or tubal factors. 


From: Cowan LD, Gordis G Tonascia JA, Jones GS: Breast Cancer 
Incidence in Women with a History of Progesterone Deficiency. Am J 
Epidem 114:209-217, 1981 
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that breast self-examination is not very helpful, it is still 
a recommended exercise. Mammography, too, is often 
criticized and yet it is one of the few techniques that 
allow the early detection of breast cancer. The defini- 
tive diagnosis is made by breast biopsy, but the lesion 
must be identified first in order to biopsy it. The key to 
long-term survival with breast cancer is its early detec- 
tion and treatment. The ability to accurately identify 
those individual women who are at risk for developing 
breast cancer and to treat them before they ever get the 
disease would be the optimal situation. 


Progesterone deficiency may be a prerequisite to the 
development of breast cancer. In comparing two groups 
of infertile women, one whose infertility was associated 
with progesterone deficiency and the other whose in- 
fertility was related to non-hormonal causes, women 
with progesterone deficiency had a 5.4 times increased 
incidence of premenopausal breast cancer® (Table 34-1). 


This finding led us to evaluate the CrMS charting and 
hormone production of women who subsequently de- 
veloped breast cancer. This study project took approxi- 
mately 15 years. During this period of time, we collected 
28 patients who were charting their cycles and who even- 
tually developed breast cancer. Thus, we collected ob- 


jective parameters of the menstrual and fertility cycles 


during the pre-breast cancer phase and compared it to 
women who did not develop breast cancer. 


In this group of 28 patients, 27 (96.4%) had regular 
cycles. Only one (3.6%) had irregular cycles and that 
patient did have PCOD. In addition, 18 patients had 
some charting information, 10 patients had post-Peak 
progesterone profiles, and 7 patients had post-Peak 
estradiol-17§ profiles prior to their development of breast 
cancer. 


From this information, we were able to evaluate the length 
of the post-Peak phase, the mucus cycle score, and a 
comparison of post-Peak progesterone and estradiol 
profiles. 


In Figure 34-5, the post-Peak estradiol and progester- 
one profiles in the breast cancer patients were com- 
pared to a normal-controlled population. The post-Peak 
estradiol profiles were within the normal range: how- 
ever, the Peak +5, 7, and 9 progesterone levels were 
significantly lower (p=.005 to .0001) from the control 
group. In fact, the Peak +11 progesterone level was also 
decreased, but numbers were insufficient to determine 
statistical significance. 


The CrMS fertility chart from a patient who developed 


sists 
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Post-Peak Estradiol-17 


Control ia} 
Breast cancer [| 


20.0 


12.1 12.0 12.3 12.0 


10. 


0.0 


P+3 P+5 P+7 P+9 P+11 
NS NS NS NS NS 


Post-Peak Progesterone 


Contro! 
Breast cancer [| 


P+3 P+5 P+7 P+9 P+11 
NS p=.005 p=.0001 p=.0001 NS 


Figure 34-5: On the left, post-Peak E, levels and on the right post-Peak progesterone levels in breast cancer 
patients and normal controls. The E, levels were within the normal range; however, the progesterone levels 
were significantly lower in the breast cancer population (From: Pope Paul VI Institute research, 2004). 


breast cancer several years later is illustrated in Figure 
34-6. Her progesterone profile is identified and is sub- 
optimal. She also exhibits premenstrual spotting, which 
is a biomarker of the decreased progesterone produc- 
tion, and a mucus cycle score of 6.7 (intermediate lim- 
ited). Furthermore, she has two days of tail-end brown 
bleeding (TEB), which suggests decreased progester- 
one production. 


When looking at CrMS, a major identifiable marker is 
the variation in the length of the post-Peak phase of the 
cycle. In 16 patients with breast cancer, 13 patients had 
a post-Peak phase with a variability of four or more days 
in duration (81.2%) compared to a control group of only 
2 patients (10.0%) who had this type of variability. This 
variation in the length of the post-Peak phase (which is 


Table 34-2: The Variability in the Length of the 
Post-Peak Phase in Normal Fertility Controls and 
Women with Breast Cancer 


Variability in 


Length of Post-Peak Controls Breast Cancer 


Phase (Days) n % n % 
0-1 9 45.0 0 0.0 
5 25.0 0 0.0 
4 20.0 3 18.8 
4 2 10.0 13 81.2’ 
Totals 20 100.0 16 100.0 


1, Chi-square = 18.57, p<.0001 


usually a sign of significantly suboptimal progesterone 
production) was statistically significant (p<.0001) (Table 
34-2). 


An example of this is shown in Figures 34-7 and 34-8. 
Over a nine-year period of time, cycles from this woman, 
who eventually developed a DCIS of the breast, showed 
a variability in the length of the post-Peak phase rang- 
ing from 6 to 16 days in duration (a 10-day variability). 


When the mucus cycle scores were evaluated, the mu- 
cus cycle score in the breast cancer patients was lower 
than the control group (7.5 versus 10.05). The differ- 
ence was statistically significant (p=.031) (Figure 34-9). 
This figure also shows the difference in the Peak +7 
progesterone level between breast cancer patients and 
the control group. This was a highly significant de- 
crease (p=.0001) and suggests the possible helpfulness 
in screening progesterone levels for this particular popu- 
lation. 


The mucus cycle score of an individual patient over a 
nine-year period of time is shown in Figure34-10. While 
there is some variability in the mucus cycle score from 
year to year, the mucus cycle score has a downward 
trend prior to the onset of breast cancer. 


If an increased variability in the length of the post-Peak 
phase (suggests suboptimal progesterone production 
during the luteal phase of the menstrual cycle) and the 
presence of other biomarkers (such as premenstrual spot- 
ting, limited mucus, or TEB) could be associated with 
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Figure 34-6: This CrMS chart shows a patient with premenstrual spotting, limited mucus cycle (MCS = 6.7) and TEB as a 
pattern that she had well in advance of the development of her breast cancer. She also has significantly decreased progesterone 


levels during the luteal phase as noted (From: Pope Paul VI Institute research, 2004). 


women who develop breast cancer, then one could have 
the opportunity to intervene and eventually to prevent 
it. If these women are taught to chart their cycles and 
observe these markers, a Peak + 7 progesterone level 
can screen their luteal phase. If a woman has subopti- 
mal progesterone production, then post-Peak progest- 
erone support can stabilize that phase of the cycle and 
could possibly prevent breast cancer. More research is 
necessary in this area. Nonetheless, this preliminary data 
strongly suggest that such research should be done. 


Ovarian Cancer 


Approximately 30,000 new cases of ovarian cancer are 
diagnosed and 15,000 women die from this disease in a 
given year. Approximately 2 percent of all women born 
in the United States are at risk for developing ovarian 
cancer during the course of their lifetime. It usually ap- 
pears in women who are over 60 years of age, but it may 
occur in younger women with or without a family his- 
tory of the disease. Ovarian cancer is responsible for 5 
percent of all cancer deaths among women. 


Early diagnosis of ovarian cancer is complex and diffi- 
cult. This is an internal disease often has very few symp- 


toms. Asa result, it is often diagnosed in its later stages. 
The five-year survival rate for women with advanced 
stage disease is only 25 to 30 percent and 70 to 75 per- 
cent will present in this fashion.’ 


While ovarian cancer is often considered a “silent dis- 
ease,” there are symptoms associated with it. These 
symptoms include abdominal distension, pelvic/abdomi- 
nal pain, and abnormal uterine bleeding. Bladder pres- 
sure or urinary frequency, excessive vaginal discharge, 
and dyspareunia can also be symptoms of Stage I or II 
ovarian cancer.*:” 


The oral contraceptive has been advanced as an ap- 
proach to reduce the incidence of ovarian cancer.'°' 
National media outlets have reported, based upon these 
recommendations, that “the risk of ovarian cancer is 
directly related to a woman’s lifetime number of ovula- 
tions, or menstrual cycles ...”'? This suggests that ovu- 
lation is pathologic and abnormal, and it provides the 
rationale for the ongoing use of contraceptives. 


Using ultrasound to determine ovulation abnormalities 
may provide some insight into the cause of ovarian can- 
cer, but little emphasis has been placed upon this. One 
cannot presume that normal ovulation is associated with 
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Figure 34-7 and 34-8: This series of cycles over a period of nine years shows the high degree of variation of the length of the 
post-Peak phase in this woman who developed DCIS (From: Pope Paul VI Institute research, 2004). 
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Figure 34-8 
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P+7 Progesterone Level Mucus Cycle Score Variability in Length 
of Post-Peak Phase 


15.7 


15.0 


10.0 


5.0 


Serum Progesterone (ng/ml) 
Mucus Cycle Score 
Variability in length of post-Peak phase 


0.0 
Control Breast Control Breast Control Breast 
cancer cancer cancer 
P+7 p=.031 p<.0001 
p=.0001 


Figure 34-9: The progesterone levels, mucus cycle scores, and variability of post-Peak phase in breast cancer 
patients versus normal controls. In each case, patients with breast cancer had significantly abnormal levels. The 
progesterone and mucus cycle scores were decreased while the variability in the length of the post-Peak phase 
was increased (From: Pope Paul VI Institute research, 2004). 
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Figure 34-10: This graph shows representative samples of the mucus cycle score of a patient 
over a nine-year period of time prior to the diagnosis of her breast cancer. The mucus cycle 
scores have generally decreased during this period of time, suggesting abnormal ovarian function 
(From: Pope Paul VI Institute research, 2004). 
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the development of breast cancer. If this were true, 
women who have unilateral oophorectomies would have 
a significantly increased risk of ovarian cancer because 
all ovulations would occur within the remaining ovary, 
thus doubling its risk. However, data do not support 
this. Focusing on the structural abnormalities of ovula- 
tion might yield some insights. 


Two case presentations from the work done at the Pope 
Paul VI Institute can supplement this effort. The hor- 
monal correlations to ovarian cancer are certainly not 


well developed. Thus, further study and evaluation of 


this is necessary. 


Case Number 1 


The first case is a 30-year-old, gravida |, para | who was 
seen with a history of infertility. During an ectopic preg- 
nancy, the ovary was removed and a Stage IIB papillary 
serous cyst adenocarcinoma of the ovary was identi- 
fied. In reviewing her CrMS charts and hormone pat- 
terns, she exhibited a late luteal defect and premenstrual 
bleeding. Her post-Peak phase was within the normal 
range and her mucus cycle was also normal at 10.7 (Fig- 
ure 34-11). This documented ovarian dysfunction ex- 
isted several years prior to the onset of the ovarian 
cancer. A linkage between the observations and the can- 


cer cannot be positively determined but is worthy of 


further evaluation. 
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30 y o G-1 P-1 with 
Stage Il B papillary serous cystadenocarcinoma of ovary 
History of infertility 

Late luteal defect (see above, age 23) 

Premenstrual bleeding 


Case Number 2 


This patient is a 30-year-old, gravida 0, para 0 who de- 
veloped a mucinous tumor of borderline malignancy. 
During the cycle in which she had an ultrasound series, 
her follicle was very large just prior to rupture (3.14 cm). 
Her hormone profile before and after ovulation appeared 
to be within normal limits. Her mucus cycle score was 
8.0 and her post-Peak phase was 17 days (prolonged). 
The interesting finding in this case was the large follicle 
prior to its rupture. The average-sized follicle prior to 
rupture (mean follicular diameter, MFD) is 2.2 cm. When 
the MFD is greater than 2.5 cm, the follicle is considered 
large. The exact nature of these follicles is not well un- 
derstood but, in this case, a large follicle was a precur- 
sor to the development of this borderline malignancy. 
This, too. begs the need for further research investiga- 
tion (Figure 34-12). 


Final Note 

— 
NaProTECHNOLOGY may aid in the early detection of 
female cancers and perhaps in the identification of those 
who might be at high risk. Women with long, irregular 
cycles and DUB (due to unopposed estrogen effect) 
are at higher risk for developing endometrial cancer. 
When charting their cycles, women in this population 
can be easily identified and subsequently treated. In 
addition, those women who reach menopause with this 


Misti 


MCS = 10.7 
PE Te evra ons 


Figure 34-11: This patient, who was diagnosed with Stage IIB papillary serous cyst adenocarcinoma of the ovary, had a 
hormone evaluation several years prior to the development of her cancer. She had a late luteal defect and premenstrual spotting 
(From: Pope Paul VI Institute research, 2004). 


previous cycle history would be considered as at higher 
risk. 


While further evaluation is needed, the data presented 
in this chapter about breast cancer is very exciting. If 
the variable length post-Peak phase along with other 
signs (such as limited mucus cycles, premenstrual spot- 
ting, and TEB) where precursors to the development 
breast cancers, then teaching women to chart their men- 
strual cycles using the CrMS would be advantageous. 
Furthermore, screening the luteal phase with a Peak + 7 
progesterone level could be helpful. 


The survival of pregnant women with breast cancer does 
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not appear to be different than that of women who do 


not have breast cancer.'*'° However, the birthweight of 


babies born to women with breast cancer may be sig- 
nificantly lower than those of control babies,'* and the 
spontaneous abortion rate appears to be higher.'° There 
was no increased risk of congenital anomalies. 


The CrMS and NaProTECHNOLOGY have only minimal 
research to offer regarding ovarian cancer. Further re- 


search of the endocrine and structural abnormalities of 


ovulation as possible precursors to ovarian cancer 
should be done. Suggesting that normal ovulation pat- 
terns and menstrual cycles are diseased and by them- 
selves a precursor to this condition is inappropriate. 
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Right ovary: mucinous tumor of 
borderline malignancy, March 1991. 
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PPP: 17days 
TEB: + 
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E2 profile: normal 

P profile: normal 

FSH/LH: reversed 
Androgens: elevated 


Figure 34-12: This patient with a mucinous tumor of borderline malignancy in the right ovary had a large follicle (3.14 cm) at the 
time of rupture when studied by serial ultrasound. Her E, and progesterone profiles were within normal limits but her FSH/LH 
levels were reversed and her androgens were elevated. ‘This would not be considered a normal ovulation pattern and further 
research along this line is clearly indicated (From: Pope Paul VI Institute research, 2004). 
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Chas yoter 3S 


Follicular and Luteal Phase Deficiencies: 
Advancing Concepts and New Terminology 


n 1923, 1928 and 1930, Ogino, in Japan, published his 

first observations on the relationship of ovulation to 
the menstrual cycle. He found that ovulation was asso- 
ciated with the onset of the next menstrual period and 
that it occurred between 12 and 16 days prior to the 
onset.! Working independently of Ogino, Knaus pub- 
lished the results of his physiological law on the time of 
ovulation in women in 1929.’ Based on the uterine con- 
tractions stimulated by the injection of a pituitary ex- 
tract and inhibited by the activity of the corpus luteum 
(functional life of 14 days), he asserted that ovulation 
takes place on the 14th to the 16th day of the four-week 
menstrual cycle. These were the first scientific observa- 
tions that allowed for an emphasis to be placed on the 
occurrence of ovulation in the menstrual cycle and the 
length of the luteal phase. 


In 1937, Rock and Bartlett’ described the histology of 


the proliferative and secretory phases of the menstrual 
cycle through an evaluation of endometrial tissue and 
confirmed the observations of Ogino and Knaus. By 
1942, Brewer was able to correlate the histologic changes 
in the corpus luteum with the changes occurring in the 
endometrium. In 1949, Jones* defined the /uteal phase 
defect (LPD). She based this definition upon a tempera- 
ture criteria, urinary pregnanediol studies, and the his- 
tologic appearance of the endometrium. What often has 


gone unnoticed in her original paper was her descrip- 
tion of the follicular phase defect (FPD), which was 
considered uncommon. 


In 1950, Noyes, et al.,° published the classic paper on 
the histologic dating of the endometrial biopsy. This is 
summarized in the classic chart shown in Figure 35-1. 
From that point forward, major emphasis was placed on 
evaluating and diagnosing luteal phase deficiency from 
an out-of-phase endometrial biopsy. 


An out-of-phase endometrial biopsy was defined ac- 
cording to the dating schemata (established by Noyes, 
et al.°) on an endometrial biopsy that was obtained two 
to three days prior to the anticipated menstrual period. 
If the biopsy was two days or three days out of phase, 
it was considered to be diagnostic of a luteal phase 
deficiency.” '? One of the difficulties in obtaining these 
biopsies was the lack of precision in timing such a bi- 
opsy two to three days prior to the onset of the next 
menstrual period. The basal body temperature curve 
and/or previous history of menstrual cycle length were 
used to identify this time. Studies were done that showed 
the inaccuracy of this approach (Figure 35-2)'° and how 
this could be improved only with the addition of more 
expensive technology (Figure 35-3)!*""°. 
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Figure 35-1: Dating of the endometrium according to Noyes (From: Noyes RW, 
Hertig AT, Rock J: Dating the Endometrial biopsy. Fertil Steril 1:3-25, 1950). 
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Figure 35-2: Frequency distribution of the date of the biopsy 
based on the subsequent onset of menses. Although all biop- 
sies were planned for two to three days before the onset of 
menses, there is considerable variation in the actual day of 
the biopsy because of variation in the cycle (From: Cumming 
DC, Honore LH, Scott JZ, et al: The Late Luteal Phase in 
Infertile Women: Comparison of Simultaneous Endometrial Bi- 
opsy and Progesterone Levels. Fertil Steril 43:715-719, 1985). 
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Figure 35-3: Percent of endometrial biopsy interpretations 
that correlated within two days using four different methods 
of ovulation prediction. The onset of menses: p<.05 com- 
pared with ultrasound (From: Shoupe D, Mishell DR, Lacarra 
M, et al: Correlation of Endometrial Maturation with Four Meth- 
ods of Estimating Day of Ovulation. Obstet Gynecol 73:88-92, 
1989). 


It has been well established that defects in endometrial 
histology occur in 20 to 40 percent of women with infer- 
tility and occur frequently in women who have repeti- 
tive spontaneous abortion.'®'* However, the accuracy 
of an endometrial biopsy was questioned.'”~* 


In fact, the degree of intra-observer variation suggested 
that the traditional dating criteria were not precise 
enough to quantify corpus luteum function in the sec- 
ond half of the luteal phase. The amount of within-sub- 
ject and between-cycle variation implied that the result 
of endometrial dating in one cycle could not be used 
reliably to predict that of another cycle.”” 


Along with these developments, the endocrine study 
of the menstrual cycle and the development of alterna- 
tive parameters for diagnosing luteal phase deficiency 
received added emphasis.***’ This led to often- 
usedparameters for the evaluation of luteal function. 
For example, a mid-luteal progesterone level of > 3 ng/ 
mL of progesterone was shown to be associated with a 
secretory endometrium and, thus, presumptive evidence 
of ovulation.***’ Subsequently, other endocrine param- 
eters were advanced to define adequate corpus luteum 
function. Abraham, et al., used the sum of three proges- 
terone levels totalling > 15 ng/mL when drawn from M- 
4 to M-11 (M = menses) to be indicators of adequate 
luteal function.* Jordan, et al., used a mid-luteal phase 
progesterone level of less than 10 ng/mL or a sum of 
three serum progesterone levels of less than 30 ng/mL 
as the recommended test for determination of luteal 
phase defect. This was the first line of evaluation while 
the endometrial biopsy was the second line.*' However. 
it was advised that single hormone values should be 
interpreted cautiously* and that a single midluteal phase 
serum progesterone level was not predictive of a sub- 
sequent in-phase or out-of-phase endometrial biopsy.** 
The basal body temperature (BBT) which had been used 
extensively, as well, by this time was shown not to be 
helpful in the diagnosis of luteal phase defect, although 
if the temperature phase were less than |] days in dura- 
tion, it was highly associated with luteal phase defi- 
ciency. To complicate things more, luteal phase defi- 
ciency diagnosed with the use of endometrial biopsy 
was also found to occur in the presence of completely 
normal follicular and periovulatory phases***” and in 
normal, fertile women.** 


Ultrasound has been used as well to evaluate the luteal 
phase. It was found that follicular growth and develop- 
ment revealed a spectrum of both normal and abnormal 
ovarian cycle events in women with luteal phase de- 
fect’ and the presence of a homogeneous hyperechoic 
endometrium on luteal day +7 was found to be a reas- 
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suring finding. Its absence raised the suspicion of luteal 
phase deficiency.’ With the use of color flow pulsed 
Doppler ultrasound, it was shown that the resistance 
index of intraovarian blood flow over the course of the 
menstrual cycle was significantly higher in those pa- 
tients who had luteal phase deficiency as determined 
by endometrial biopsy.*! 


More recently, integrins, as markers of uterine receptiv- 
ity have been studied in the endometrium.*** Integrins 
are a class of cell adhesion proteins that project from 
the surface of all cells (except red blood cells). When- 
ever one cell needs to interact with another, it uses the 
integrins as the “Velcro” to accomplish this. The ab- 
sence of these proteins at the “implantation window” 
has been documented and appears to be an important 
factor in both infertility and miscarriage. 


Advances were made in the assessment of luteal phase 
progesterone production and analysis with the intro- 
duction of the integrated luteal progesterone value 
(Figure 35-4). In its complex form it provided an esti- 
mate of the total amount of progesterone produced by 
the corpus luteum over the course of the length of the 
luteal phase. An estimate of this was advanced by add- 


Plasma Progesterone (P) ng/mL 


Luteal Phase t 


Figure 35-4: The progesterone curve during the postovulatory 
phase of the cycle is similar to a sine curve. The sine curve 
and progesterone curve are superimposed in this diagram 
allowing for a determination of the “area under the curve” 
which is one way of calculating the integrated progesterone 
level. For full calculations see reference 44 (From: Wu CH, 
Minassian SS: The Integrated Luteal Progesterone: An As- 
sessment of Luteal Function. Fertil Steril 48:937-940, 1987). 
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Figure 35-5: The integrated progesterone levels calculated 
over the duration of the luteal phase are shown for 28 normal 
(left) and 10 luteal phase deficiency (right) women. The inte- 
grated progesterone levels for the LPD patients is lower (From: 
Soules MR, McLachlan RI, Ek M, et al: Luteal Phase Defi- 
ciency: Characterization of Reproductive Hormones over the 
Menstrual Cycle. J Clin Endocrinol Metab 69:804-812, 1989). 
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Figure 35-6: The luteal phase mean progesterone levels are 
illustrated for three groups of women: normal women (n=8); 
normal women (n=6) with in-phase endometrial biopsy; and 
infertile women (n=10) without in-phase endometrial biop- 
sies. The integrated progesterone concentration for the latter 
group was significantly decreased (From: McNeely MJ, Soules 
MR: The Diagnosis of Luteal Phase Deficiency: A Critical Re- 
view. Fertil Steril 50:1-15, 1988). 


ing the daily serum progesterone levels starting with 
the day after the LH surge and ending with the day prior 
to the beginning of the next menstrual period. In this 
way, an integrated progesterone level could be deter- 
mined which was also an estimate of the total progest- 
erone output over the luteal phase.*! When this was 
used, it was found that patients with luteal phase defi- 
ciency (based on endometrial biopsies) had significantly 
decreased integrated progesterone levels (Figure 35- 
5)*° and when this was tested against the endometrial 
biopsy, infertile women with an out-of-phase endome- 
trial biopsy showed a significant decrease in the inte- 
grated progesterone concentration (Figure 35-6).*°*’ The 
use of the sum of three progesterone levels less than 30 
ng/mL obtained between cycle days +5 to +9 (in the 
luteal phase) is a reasonable estimate of this integrated 
progesterone value.*! 


One of the current flaws in the evaluation of the luteal 
phase is lack of an objective means upon which various 
abnormalities in the luteal phase can be classified. A 
few attempts of this have been undertaken, but each of 
them have been strikingly different and based upon dif- 
ferent approaches***° (Figure 35-7). Furthermore, a lack 
of attention to the follicular phase has made most of 
these discussions significantly incomplete“! 


Limitations of Current Approaches 

It seems clear that there are a number of limitations in 
the current approach to the understanding of follicular 
and luteal phase dysfunction. The first limitation ap- 
pears in the nomenclature. The endometrial biopsy, 


Figure 35-7: Three types of abnormality in progesterone 
secretion are characterized. Type A shows low plasma P 
levels all through the early, mid and late luteal phases. Type B 
shows low plasma P levels in only the early luteal phase and 
type C shows low plasma P levels in the mid and late luteal 
phases (From: Kusuhara K: Clinical Importance of Endome- 
trial Histology and Progesterone Level Assessment in Luteal- 
Phase Defect. Horm Res 37 (Suppl 1):53-58, 1992). 


which is out-of-phase in a number of patients who have 
both infertility or habitual miscarriage, is ultimately a 
test of endometrial function and not luteal function. 
While it may, perhaps even in large part, be related to a 
dysfunction of the corpus luteum, it ultimately is a dys- 
function of its own and needs inquiry with regard to its 
etiology. Thus, it is better identified as secretory phase 
dysfunction and is best identified and studied by en- 
dometrial biopsy, study of the biochemistry of the secre- 
tory phase, the expression of integrins, and so forth. 


When looking at ovarian function, the term /uteal phase 
dysfunction is an appropriate term, but it must be al- 
ways viewed in terms of follicular phase function. Thus, 
it should not be viewed in an isolated fashion. Further- 
more, it is well recognized that the post-ovulation phase 
of the menstrual cycle can be markedly decreased in 


length in some patients and since this is a reflection of 


ovarian function, which has as one of its targets the 
endometrium, it, too, must be taken into consideration. 


Furthermore, the length of the preovulatory phase of 


the menstrual cycle should be considered when think- 
ing further about the function of the ovarian follicle. 
With the advent of ultrasound technology to study and 
evaluate the anatomy of follicular growth and develop- 


ment, that, too, must be placed into the evaluation of 


both follicular and luteal phase function. 
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With the advent of the CREIGHTON MODEL System 
(CrMS), it is now possible to target the cycle in its evalu- 
ation with a degree of precision which allows for ongo- 
ing, reproducible results. This opens up the ability to 
evaluate both the follicular, as well as the luteal phase 
of the menstrual cycle (Figure 35-8). One of the difficul- 
ties in evaluating endometrial function has been the 
timing of the endometrial biopsy. With the CrMS and 
knowledge of the length of the post-Peak phase of the 
cycle, it is possible to target the immediate premenstrual 
phase of the cycle with an increased degree of accu- 
racy. Furthermore, with its ability to identify both the 
active follicular and luteal phases of the menstrual cycle. 
targeting the cycle for endocrine evaluation also be- 
comes easy and reproducible. 


Length of the Luteal Phase 
Oooo 
A number of studies have evaluated the length of the 
luteal phase.**** In the author’s evaluation, based upon 
indirect endocrine parameters identifying the beginning 
of the luteal phase and ending with the beginning of 
menstruation, the average length of the luteal phase 
was 13 days with a range of 9 to 17 days. This repre- 
sented 95.9 percent of all cycles present in the study of 
24 subjects over 73 menstrual cycles (Table 35-1). The 


CREIGHTON MODEL FertilityCare™ System 
Targeted Periovulatory and Postovulatory Hormone Profiles 
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, * 


A TT ® W® A 
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Figure 35-8: A diagram illustrating the targeted periovulatory estradiol-17{ (E,) and postovulatory progesterone profiles 
obtained with the use of the CrMS (From: Pope Paul VI Institute research, 2004). 
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Table 35-1: Statistical Parameters of the 
Luteal Phase (N=24 subjects, 73 cycles) 


Luteal Phase Length in days 
Average length 13 + 4 days 
(95.9% of cycles) (9 - 17 days) 


Range of variability 0-2 days = 83.3% 


0-3 days = 91.6% 
0-4 days = 99.9% 


1. From: Hilgers TW, Abraham G, Prebil AM: The Length of The 
Luteal Phase. Int Rev Nat Fam Plan 13:99, 1989 


cycle lengths of each of those subjects is shown in 
Table 35-2. The subject with a luteal phase, which ranged 
from 9 to 11, days went on to have six children without 
difficulty. The subject with the short luteal phase of 6 
and 7 days in duration was charting the CrMS and nor- 
mally had longer post-Peak phases (in the range of 10 to 
11 days in duration). However, during the course of this 
study over three cycles, she was under enormous out- 
side stress. This strongly supported the notion that her 
6- to 7-day luteal phases were inadequately short. 


The variability in length of the luteal phase has not 
been adequately evaluated. The author has observed 
that most women have stable luteal phases. This is sug- 
gested in the data in Table 35-2. However, some women 
have unstable luteal phases (as judged by the variabil- 
ity in the length of the post-Peak phase). In Figures 35- 
9 and 35-10, a correlation between the sum and the mean 
of targeted post-Peak estradiol-17 (E,) (five values— 
an estimate of the integrated postovulatory E, level) is 
compared to the Peak level of the periovulatory E, pro- 
file. The correlation between the function of the pre- 


existing ovarian follicle and the subsequent function of 
the corpus luteum is highly significant when viewed 
from the point of view of E.,. 


In Figures 35-1 | and 35-12, the 5-value sum and mean of 
a targeted post-Peak progesterone profile is compared 
to the Peak level of periovulatory E,. Again, it is ob- 
served that as the Peak level of preovulatory E, in- 
creases, the postovulatory progesterone also increases. 
The relationship is statistically significant. This sug- 
gests that the function of the corpus luteum is related at 
least to some extent, on the function of the ovarian fol- 
licle. While these associations are not new, having a 
basic statistical concept of this is important in further 
evaluating both luteal and follicular function. 


Sum of Targeted Post-Peak Estradiol-17(3 (E,) 
5 Values Compared to Peak Periovulatory Estradiol-17{5 Levels 
100 
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Mean Post-Peak Estradiol-173 (E,) 
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Figure 35-9: The correlation coefficient (r) =0.9496 (From: 
Pope Paul VI Institute research, 2004). 


Table 35-2: Length of Luteal Phase by Subject Studied 
and by Decreasing Length (N=24 subjects, 73 cycles) 


Lengths of 
Subject Luteal Phase Subject 

A 17, 16,17 | 

B 16, 13, 15 -J 

Cc 15, 16 "K 
-D 16, 16, 15, 15 -L 

-E 15, 11, 15 M 

-F 15, 15, 13 -N 

G 15, 15, 11 ue) 

H 15, 15, 14 


Had delivered full term infant prior to study cycles 
* Conceived without difficulty after study cycles. 


Lengths of Lengths of 
Luteal Phase Subject Luteal Phase 
14, 15, 16 *P. 11, 13, 13 
15, 14,12 Q 13, 13, 11 
14, 15, 15 -R 12, 12, 13 
14, 13, 14,14 Ss 13, 12, 11 
14, 14, 14, 13 ‘'T 12, 12 
12,14 -U 11, 11,12 
12, 12, 12, 13 V 12, 12, 12 

"WwW 9, 11, 10 

X 7.7.6 


1, From: Hilgers TW, Abraham G, Prebil AM: The Length of The Luteal Phase. Int Rev Nat Fam Plan 13:99, 1989 
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Mean of Targeted Post-Peak Estradiol-17/3 (E,) 
5-values Compared to Peak Periovulatory Estradiol-17{5 Levels 
20. 


a 


(5 values) (pg/mL) 


r=0.9653 
p=.0018 


Mean Post-Peak Estradiol-17{} Means 
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Figure 35-10: The mean of targeted post-Peak estradiol-17/ 
(E,)—five values—compared to the Peak periovulatory E, level. 
The correlation coefficient 0.9653. (From: Pope Paul VI In- 
stitute research, 2004). 
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Figure 35-11: The 5-value sum of targeted progesterone 
profile compared to the Peak periovulatory E, levels. The cor- 
relation coefficient 0.8424 (From: Pope Paul VI Institute re- 
search, 2004). 
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Figure 35-12: The mean 5-value targeted progesterone pro- 
file compared to Peak periovulatory estradiol-178 (E.) levels. 
The correlation coefficient = 0.8148. (From: Pope Paul VI 
Institute research, 2004). 


Evaluation of Luteal Function 


A study of 328 patients with infertility was carried out 
using a targeted periovulatory E, and post-Peak proges- 
terone and E, assessment (see Chapter 19). This group 
was evaluated from the point of view of three types of 
progesterone deficiency. These three types include 
(Table 35-3): 


Type I: The post-Peak phase is short (< 8 days in 
duration) estimating a short luteal phase. The last 
progesterone level prior to the onset of menstrua- 
tion is <2.0 ng/mL. 


Type II: The post-Peak phase is normal in length but 
the progesterone profile (Peak +3, 5, 7,9, and 11) is 
clearly suboptimal as measured both by the charac- 
teristics of the profile and its sum and mean. 


Type III: The post-Peak phase is normal in length 
but the progesterone profile (Peak +3, 5, 7,9, and 11) 
shows an abrupt drop (=> 50 percent on P+9 and 
P+11). 


Another evaluation was conducted and two additional 
types of luteal phase deficiency were described: Type 
IV and Type V. These will be described later in this chap- 
ter because the data are being presented as they evolved. 


Table 35-3: Definition of Luteal Phase 
Deficiency by Type 


TYPE DEFINITION 
Typel 
Short post-Peak The post-Peak phase is short 
(luteal) phase (< 8 days in duration) 
estimating a short luteal phase. 
The last progesterone level is 
< 2.0 ng/mL 
Type Il 
Suboptimal The post-Peak phase is normal 


progesterone profile in length but the progesterone 
profile (P+3, 5, 7, 9, 11) is clearly 


suboptimal. 


Type Ill 

Late luteal defect The post-Peak phase is normal 
in length but the progesterone 
profile (P+3, 5, 7, 9, 11) 
shows an abrupt drop (< 50%) on 


P+9 and P+11. 
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Type! 


In the Type I luteal phase deficiency which is defined 
mostly on the length of the luteal phase (as estimated 
by the length of the post-Peak phase) and the produc- 
tion of progesterone by the corpus luteum, the post- 
Peak progesterone and E, profiles and periovulatory E, 
profiles are shown in Figures 35-13a through 35-13c. In 
this set of profiles, a markedly decreased production of 
progesterone begins on Peak +5 of the cycle and con- 
tinuing all the way through Peak +9 and Peak +11 
(p<.0001). The E, profile tends to parallel this, although 
not as dramatically. In fact, the levels on Peak +3 and 
Peak+5 are significantly higher than the control group 
(which are made up of a group of women who have 
completely normal ovulations by ultrasound parameters: 
a mature follicle which completely ruptures and has a 
positive cumulus oophorus). By Peak +7, the E, levels 
begin to decrease and continue on a downward trend 
for the remainder of the cycle. The periovulatory E, lev- 
els in this same group of women were strikingly de- 
creased (Figure 35-13c) suggesting abnormal follicular 
function as at least one pre-existing quality of a Type I 
luteal phase deficiency. 


Type ll 


A hallmark of the Type II luteal phase deficiency is a 
normal length luteal phase (as estimated by a normal 
length post-Peak phase) with a markedly suboptimal 
luteal phase progesterone profile. The endocrine pa- 
rameters of this luteal phase type are presented in Fig- 
ures 35-14a through 35-14c. The luteal phase progester- 
one profile in this group of patients is shown to be 
markedly suboptimal ( »<.0001). The postovulatory E, 
levels. however, are not remarkably different from the 
control group although the Peak +3 and +5 levels again 
are higher than the controls and the levels at Peak +9 
and Peak +11 are decreased. The periovulatory E, pro- 
file for this group, however, is once again significantly 
decreased suggesting that abnormal follicular function 
generally precedes a Type II luteal phase dysfunction. 


Type Ill 


The third type of luteal phase deficiency reveals a strik- 
ing decrease in progesterone production by the corpus 
luteum in the second half of the luteal phase. This is 
best demonstrated by calculating a relative progester- 
one ratio (RPR) and is demonstrated in Table 35-4. The 
RPR is calculated by using the highest post-Peak proges- 
terone level of the profile as the denominator and divid- 
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Figure 35-13a 
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Figure 35-13b 
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Figure 35-13c 


Figures 35-13a through 35-13c: The post-Peak progester- 
one, estradiol-178 profile (13a and 13b) and the periovulatory 
estradiol profile (35-13c) in patients with a Type | luteal phase 
deficiency (From: Pope Paul VI Institute research, 2004). 
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Figure 35-14a 
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Figure 35-14b 
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Figure 35-14c 


Figures 35-14a through 35-14c: The post Peak progester- 
one and estradiol-178 profiles and the periovulatory estra- 
diol-17B profile (35-14c) in patients with a Type II luteal phase 
deficiency (From: Pope Paul VI Institute research, 2004). 
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ing into each of the Peak +3, 5, 7,9 and 11 values. Fora 
Type III luteal phase defect to be defined, there must be 
a decrease in progesterone of greater than 50 percent 
on Peak +9 and 11. In example A of Table 35-4, a normal 
progesterone profile is shown and the RPR on Peak +9 
is 0.63. This does not meet the definition of a Type III 
luteal phase defect. In example B, the RPR on Peak +9 is 
0.36, thus defining a /ate luteal defect. 


In Table 35-5, a group of 40 patients with a late luteal 
defect is shown in comparison to the hormone controls. 
The average RPR on Peak +9 for the Type III luteal phase 
defect was 0.35. The difference between the RPR on 
Peak +9 and Peak +11 of the normal hormonal controls 
and the Type III luteal phase defect is statistically highly 
significant ( p<.0001). In addition, interestingly enough, 
the Peak +3 RPR is statistically higher in this group. 
This is shown graphically with the bar graph in Figure 
35-15. 


The post-Peak progesterone and E, profiles and the 
periovulatory E, profile for a Type III luteal phase de- 
fect are shown in Figure 35-1 6a through 35-16c. The late 
decrease in progesterone is clearly seen in Figure 35- 
16a. This is paralleled by a late decrease in E, as well. 
Again, the E, levels are higher on Peak +3 and Peak +5 
than they are in the normal controls. They are also higher 
on Peak +7. 


When looking at the periovulatory E, profile, however, 
on a point-by-point basis, there is no statistically sig- 
nificant difference. This suggests that the decrease in 
progesterone in a Type III luteal phase defect (which is 
seen in women with infertility and miscarriage, along 
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Control Group Ml and Late Luteal Defect! |(Type til) 


BB RPA Normal 
(PR Late Luteal Detect 


Mean Relative Progesterone Ratio (RPR) 


Ps: PoS Pe? Psd Patt 
Pvaives 0.058 Ns 
Days Post-peak 


Figure 35-15: The relative progesterone ratio (RPR) by con- 
trol group and patients with a late luteal defect (Type III) (From: 
Pope Paul VI Institute research, 2004). 
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Table 35-4: Calculation Example of Relative 
Progesterone Ratio (RPR) 


Example A Example B 
Normal Post-Peak Late Luteal Defect 


Progesterone Curve 
Phase of Prog. Level Calculated Prog. Level Calculated 


Cycle ng/ml. RPR' ngimL RPR' 
P+3 8.3 0.48 8.2 0.57 
P+5 14.9 0.86 12.9 0.90 
P+7 17.3? 1.00 14.3° 1.00 
P+9 10.9 0.63 5.1 
P+ 6.2 0.36 3.3 


1. Calculated by using the highest post-Peak progesterone level as the denominator and 
dividing into each of the P+3, 5,7, 9 and 11 values. 

2 InExample A. 17.3 ng/mL. being the highest post-Peak level, serves as the denominator 

3. InExample B, 14.3 ng/mL, being the highest post-Peak level, serves as the denominator. 
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Figures 35-16a through 35-16c: The deficiencies in progesterone and estradiol-17f in a late luteal defect (Type III luteal phase 
deficiency) and its corresponding periovulatory E, levels (Figure 35-16c) (From: Pope Paul VI Institute research, 2004). 
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Table 35-5: Relative Progesterone Ratios (RPR) 
by Control Group and Late Luteal Defect (Type III) 


Day Hormonal Controls 
Post-Peak Mean SD n 
P+3 0.56 0.24 57 
P+5 0.83 0.18 57 
P+7 0.87 0.15 57 
P+9 0.75 0.20 56 
P+11 0.52 0.25 55 


Late Luteal Defect 


——<— p-values’ 
069 021 40 
0.89 0.14 40 059 
0.87 0.22 40 707 


0.12 40 <.0001 
010 37 <.0001 


1. Comparing the RPR of normal controls vs. those with Type III luteal phase defect (Student test) 


with premenstrual syndrome and bleeding abnormali- 
ties) is nof secondary to abnormal follicular function, 
but rather an isolated event related to the last half of the 
function of the corpus luteum. 


Summary 


Asummary of these 328 patients is shown in Table 35-6. 
Abnormal luteal function was identified using this ap- 
proach in 53.7 percent of the cycles. A Type I luteal 
phase deficiency was observed in 6.1 percent, Type II 
in 35.1 percent, and Type III in 12.5 percent. A summary 
of the three types of luteal phase deficiency compared 
to the normal controls is shown in Figure 35-17a through 
35-17e. 


Table 35-6: Incidence of Luteal Phase 
Deficiency by Assessment of Post-Peak 
Progesterone Profile in Patients with Infertility 


(N = 328) 

Type of deficiency n % 
Type! 

Short post-Peak phase 20 6.1 
Type Il 

Suboptimal progesterone profile 115 35.1 
Type Ill 

Late luteal defect 41 12.5 
Total additional cycles evaluated 152 46.3 
Totals 328 100.0 


Integrated Progesterone Assessment 


By summing the five values of progesterone or E,, an 
estimate of the integrated progesterone production 
during the course of the luteal phase can be determined. 
Furthermore, that can be compared to those cycles that 
are considered normal. This is shown for both progest- 
erone and E, for both the sum and the mean of those 
five values in Figures 35-18a and 35-18b. The progest- 
erone sum and mean for all three types of luteal phase 
deficiency are significantly decreased. However, only 
the sum of the E, is significantly decreased. 


The data for the preovulatory E, sums and means, are 
classified by the three types of luteal phase deficiency 
and are shown for both a 3-value and 4-value sum and 
mean in Figures 35-19a and in Figure 35-19b. The E, 
levels during the preovulatory phase of the cycle are 
significantly decreased in Type | and Type II luteal phase 
deficiencies when looked at from the point of view ofan 
estimate of the integrated periovulatory E, levels. This 
is shown for both the sums and the means for three and 
four values. These types of luteal phase deficiencies 
exist across the board when it comes to other causes of 
infertility that would be considered anatomic or organic 
in nature. 


In Table 35-7, the incidence of Type I, II and III luteal 
phase deficiencies are shown relative to patients who 
have a laparoscopically-known diagnosis of endometrio- 
sis, pelvic adhesions, proximal tubal occlusion or distal 
tubal occlusion. The overall incidence of abnormal luteal 
phases in this group when broken down in this fashion 
was 57.2 percent. The highest degree of abnormality 
was in those patients with distal tubal occlusion (but it 
did represent only a small group, N=9). However, the 
degree to which these abnormalities occurred was very 
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Deficiencies in Luteal Phase Progesterone Deficiencies in Luteal Phase Estradiol-17(3 
By Type of Defect (Types |, II, and Ill) By Type of Defect (Types |, II, and III) 
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Figures 35-17a through 17c: A summary graph of the deficiencies in luteal phase progesterone and estradiol-17B in Types |, 
ll and III luteal phase deficiency (Figure 35-17a and 17b) and the periovulatory E, profiles for the same three conditions (Figure 
35-17c) (From: Pope Paul VI Institute research, 2004). 
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Figure 35-18a and 35-18b: The sum and mean of the postovulatory progesterone profile (five values) in patients with Type |, 
ll and III luteal phase deficiency. (Figure 35-18a) and the same sum and mean for postovulatory estradiol-17 levels (Figure 35- 
18b) (From: Pope Paul VI Institute research, 2004). 
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Table 35-7: Incidence of Luteal Phase Deficiency 
by Disease Entity and Regular Cycles 


Type of Endometriosis Pelvic adhesions PTO' DTO? Totals 
luteal phase n % n % n % n % n % 
Normal 121 440 8 42.1 6 35.3 2 22.2 137 428 
Abnormal 154 56.0 "1 57.9 "1 64,7 7 77.8 183 | 57.2 

Type | $1 118 1 5.3 1 5:9 2 22.2 25 10.9 

Type Il 99 36.0 9 474 10 58.8 4 44.4 122 38.1 

Type Ill 24 8.7 1 5.3 0 0.0 1 11.1 26 «8.1 
Totals 275 100.0 19 100.1 17 = 100.0 9 99.9 320 99.9 


1, PTO = Proximal tubal occlusion 
2. DTO = Distal tubal occlusion 


Preovulatory Estradiol-17{} Levels by 3- and 4-Value Sums 
Normal Controls vs. Type |, Il, Ill Luteal Defects 
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Figure 35-19b 


Figure 35-19a and 35-19b: The three and four value sums 
and means for the periovulatory estradiol-178 levels in nor- 
mal controls, Type |, Il and III luteal phase deficiencies (From: 
Pope Paul VI Institute research, 2004). 


high in all of the other groups as well. 


Various ultrasound and endocrine parameters are shown 
for these types of luteal phase deficiencies in Table 35- 
8. Acomparison of the size of the developing follicle at 
the time of rupture, the maximum size of the cumulus 
oophorus, the day 5 FSH level and Peak +7 (mid-luteal 
phase) prolactin, FSH and LH levels were all compared 
to the group who had normal ovulations by ultrasound. 
There were no statistically significant differences ex- 
cept in the Type II luteal phase deficiency which had a 
significantly decreased ovarian follicle size (2.3 vs. 2.1 
cm, p=.0014) and a decrease in the mid-luteal phase LH 
level in those patients with a type III luteal phase defi- 
ciency (4.6 vs. 2.8 mIU/mL, p=.015). 


Shortcuts 

SS 
In this current age of managed care and cost effective- 
ness, physicians are always interested in knowing what 
is the least amount necessary to make a diagnosis. In 
Tables 35-9 and 35-10, the results of the sums and means 
ofa limited progesterone profile performed on Peak +5, 
7 and 9 are shown for the different types of luteal phase 
deficiency. The normal mean for these three levels was 
44.1 and for the Type 1, Il. and III luteal phase defi- 
ciency, each of them had a significantly decreased sum 
and mean for those three values suggesting that a lim- 
ited profile might be useful in making this diagnosis. 
This is graphically presented in Figures 35-20a and 35- 
20b. It should be pointed out, however, that it may be 
difficult, in fact practical experience suggests this, to 
differentiate a Type III luteal phase deficiency from a 
Type II with only a limited profile. 
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Table 35-8: Ultrasound and Endocrine Parameters of Type I, II, and III Luteal Phase Deficiencies' 


Follicle size Maximum CO 

n com n mm 
Control OF 868 54 43 
Type | 15 23 6 44 
Type Il 82 64 46 
Type Ill 7) | 2:2 20 41 


1. From: Pope Paul VI Institute research, 2004 
2. p=.0014, t-test 
3. p=.015, ttest 


From: Pope Paul VI Institute research, 2004 


Table 35-9: Mean of Sums, Limited 
Progesterone Profile P+5, 7, 9 by Type of 
Luteal Phase Deficiency 


Mean of Sums Limited P Profile 
Mean 


Type of luteal phase ofSums SD n p-value!’ 
Hormonal controls 44.1 12.77 56 — 
Type | 

Short post-Peak phase 17.2 5.04 14 |<,0005 
Type II 

Suboptimal progesterone 23.3 5.87 115 |<.0005 
Type Ill 

Late luteal defect 36.4 8.76 41 |<.0025 


1. Student t-test, when compared to 3-value sums of hormonal correlates 


Table 35-10: Mean of Limited Progesterone Profile 


P+5, 7, 9 by Type of Luteal Phase Deficiency 


Mean of Limited P Profile 
Mean 


Type of luteal phase ofSums SD n p-value’ 
Hormonal controls 14.7 4.25 56 — 
Type | 

Short post-Peak phase 5.7 1.68 14 |<,0001 
Type Il 

Suboptimal progesterone 7.8 1.96 115 
Type Ill 

Late luteal defect 12.4 292 41 


1. Student t-test, when compared to 3-value sums of hormonal correlates. 
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Figure 35-20a and 35-20b: The sum and mean of a limited 
progesterone profile (three values—Peak +5, 7 and 9) by 
Type |, Il and Ill luteal phase deficiency (From: Pope Paul VI 
Institute research, 2004). 


Peak +7 progesterone and E, levels are often used in 
screening the luteal phase. This would not be consid- 
ered adequate for making a diagnosis of either a Type I, 
II or II] luteal phase deficiency. However, in using it to 
screen the luteal phase, it appears to be adequate. The 
mean of the Peak +7 progesterone and E, levels for a 
Type I, Il and III luteal phase deficiency are graphically 
presented in Figure 35-2la and 35-21b. The Peak +7 
progesterone levels are significantly decreased for 
the Type I and II luteal phase deficiencies. They are not 
decreased for the E, levels in the Type II luteal phase 
deficiency (which is consistent with the profiles that 
have previously been shown). A Peak +7 blood draw as 
a screen fora Type III luteal phase deficiency, however, 
will not make that diagnosis. 
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Figure 35-21a and 35-21b: The comparison of the mean 
Peak +7 progesterone and estradiol-17{3 level comparing nor- 
mal controls to Type |, I! and III luteal phase deficiencies (From: 
Pope Paul VI Institute research, 2004). 
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Type IV Luteal Phase Deficiency 

ee 
A number of years ago, Kusuhara*’ described a type of 
luteal phase deficiency in which the plasma progester- 
one levels were low only in the early portion of the 
luteal phase. When this was first described, it was not a 
pattern that had been observed at the Pope Paul VI 
Institute. More recently, however, that pattern has been 
observed, although it is not common. It is shown, for a 
case presentation, in Figure 35-22a through 35-22c. In 
this particular case example, the post-Peak progester- 
one profile begins slowly and reaches its Peak level on 
Peak +9 and then decreases. The post-Peak E, profile in 
this same patient is remarkably decreased (Figure 35- 
22b) and the periovulatory E, profile (Figure 35-22c) is 
also significantly suboptimal. Further evaluation of this 
type of deficiency has not yet been carried out and its 
actual incidence is unknown. It is reported here because 
it has been observed and should be studied further. 


Type V Luteal Phase Deficiency 

so Rectan ladder 
When we first reviewed the basic correlates of the folli- 
cular and luteal phase, it was identified that there was a 
very close statistical correlation between the Peak level 
of periovulatory E, and the sum and mean of the post- 
ovulatory E, level. However, as clinical experience was 
developed, it was found that there was a group of pa- 
tients who appeared to have an isolated postovulatory 
E, deficit. This group was identified in their basic hor- 
mone evaluation prior to being treated and they were 
also identified at the time of treatment when they did 
not respond to normal luteal phase stimulation. For ex- 
ample, as the cycle is stimulated with clomiphene, the 
postovulatory (Peak +7) E, levels did not correspond- 
ingly respond even though progesterone did. Further- 
more, if HCG was used to support the post-Peak phase, 
that also tended not to stimulate the luteal phase E, 
profile. ; 


Because of this, another evaluation was undertaken. 
This time, the evaluation was begun by looking at what 
appeared to be suppressed postovulatory E, levels. 
Taking that group of patients, the progesterone levels 
for that luteal phase and the previous follicular phase E, 
levels were evaluated. When this was undertaken, a 
new phase of luteal phase deficiency was identified. 
We have called this a Type V luteal phase deficiency 
and it is marked by a predominant decrease in luteal 
phase E, production in the face of what is otherwise a 
normal E, profile in the preovulatory phase of the cycle. 
These patterns are shown in Figures 35-23, 35-24 and 
35-25, 
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In Figure 35-23, the E, profile is markedly suppressed _—_ control group, they are not nearly as suppressed as 
during the luteal phase of the menstrual cycle and shows — what one would find in a standard Type II luteal phase 
up statistically lower than the control group orinagroup deficiency. 
of other patients who were also studied in this fashion. 

Finally, in Figure 35-25, the periovulatory E, levels are 
In Figure 35-24, the progesterone levels are shown for — shown for each of these three groups. The Type V luteal 
this group are shown and while they are lower than the _ phase E, deficiency has actually a slightly higher (when 
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Figure 35-22a through 35-22c: A case presentation of a patient with a Type IV luteal phase progesterone profile (Figure 35- 
22a). The post-Peak estradiol profile is also clearly suboptimal and the periovulatory E, profile is distinctly suppressed (From: 
Pope Paul VI Institute research, 2004). 
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Figure 35-23: A Type V luteal phase deficiency specifically related to an isolated 
suboptimal luteal phase E, profile (From: Pope Paul VI Institute research, 2004). 
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Post-Peak Progesterone Levels Sums and Means of Post-Peak 


Type V Luteal Phase Deficiency Progesterone Levels--LPD-V 
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Figure 35-24: The progesterone profile in patients with a Type V luteal phase 
deficiency (From: Pope Paul VI Institute research, 2004). 
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Figure 35-25: The periovulatory E, profile in a group of patients (N=36) with a 
Type V luteal phase deficiency (From: Pope Paul VI Institute research, 2004). 


considered point by point) E, profile, but the three-value 
sum and mean for the periovulatory levels are not sta- 
tistically different from the controls. This Type V luteal 
phase deficiency is an important new selective defi- 
ciency which needs to be considered when looking at 


Table 35-11: The Incidence of the Various Levels of 
Follicular Function in a Group of Patients with 
Infertility and Regular Cycles (N=104) 


the overall group of patients who might have clinical E, Sum' 

signs or symptoms related to a luteal phase deficiency. Piaeeinention (3) es 
Highly elevated > 64.9 AAA 7 6.7 
Elevated 59.3-64.8 AA 13 12:5 


Follicular Phase Function 


——— Mid-range 48.0-59.2 A 25 24.0 


Decreased 42.0-47.9 B 23 22.1 
In considering the follicular phase as a whole, there Very decreased <419 Cc 36 346 
appear to be differing levels of follicular function that SS SS = 
Totals 104 99.9 


can be identified when evaluating the hormone profiles 

P th; : x . : 7. y 1. The 3-value periovulatory E, sum, ng/dL 
of this group of patients. In evaluating this, we have Fein Fone Pasi" vaduacscench) GODe 
looked at follicular phase function and classified it as 
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Follicular Phase Deficiencies: 
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Figure 35-26: The periovulatory E, 3-value sums and the postovulatory progesterone 
and E, 5-value sums in patients with Type AAA, AA, A, Type B, and Type C follicular 
phase function. The Type AAA, AA, B, and C are statistically compared to the Type A 
sums. The Type A sums are consistent with the normal endocrine function of a follicle 
which ultrasound identifies as a mature follicle with a positive cumulus oophorus that 


completely ruptures. 


Level AAA, AA, A, B, and C for simplicity purposes (Fig- 
ure 35-26). The incidence of these five levels of follicu- 
lar function and their definition are found in Table 35- 
11. Furthermore, a summary of the characteristics of 
these five levels of follicular function are found in Table 
35-12. The post-ovulatory E, profiles generally parallel 
the five levels of follicular function. However, the 
progesterone profiles are low only in the Type B and C 
follicular function patterns. When looking at follicular 
function prospectively relative to luteal function, one 
sees its own distinct pattern as opposed to looking at 


Table 35-12: Summary of the Characteristics of 
Various Levels of Follicular Function 
and Types of Luteal Phase Deficiency 


Level of Periovulatory 

Follicular E, Sum’ Post-Peak 5-value Sums 
Function (3) Prog. E, 

AAA tT normal tT 

AA tT normal t 

A mid-range normal mid-range 
B 4 L mid-range 
Cc 4 4 4 

Type of Luteal 

Phase Deficiency 

| tt td dd 

ii] 4 al mid-range 
Wl mid-range 4 (late) mid-range 
IV apparently 11 | (early) apparently 11 
Vv mid-range mid-rangetoT Jt 


1. Based ona single case. More evaluation is necessary. 
From: Pope Paul V! Institute research, 2004 


luteal function first and then going backwards toward 
follicular function. This adds to the weight of evidence 
supporting the need to evaluate both phases of the 
cycle and where indicated, treat the different phases 
appropriately. 


Pregnancy Progesterone Levels in Luteal 
Phase Dysfunction 

SO 
We have also evaluated the progesterone production 
during the course of pregnancy in those patients who 
start with a Type I, I and III luteal phase dysfunction. 
These results are shown in Figures 35-27, 35-28 and 35- 
29. With a pre-existing and documented Type I luteal 
phase deficiency, the progesterone production during 
the pregnancy following that is significantly decreased 
throughout the entire course of pregnancy. With a Type 
II luteal phase deficiency, the levels are decreased dur- 
ing the middle trimester only and in a Type III luteal 
phase deficiency, the levels are not significantly de- 
creased at all. These findings may be important in man- 
aging subsequent pregnancies in patients with these 
types of luteal phase deficiencies and is better described 
in the chapter on recurrent spontaneous abortion. 


CREIGHTON MODEL and 
NaProTECHNOLOGY Correlates =| 
In determining the length of the luteal phase, there are a 
few very specific ways in which this can be accom- 
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Figure 35-27: The mean progesterone levels during preg- 
nancy at six weekly intervals in patients with a pre-existing 
Type | luteal phase deficiency (N=15) (From: Pope Paul VI 
Institute research, 2004). 
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Figure 35-28: The progesterone profile during pregnancy at 
six weekly intervals in patients with a pre-existing Type II 
luteal phase deficiency (N=94) (From: Pope Paul VI Institute 
research, 2004). 
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Figure 35-29: The progesterone profile during pregnancy at 
six weekly intervals in patients with a pre-existing Type Ill 
luteal phase deficiency (N=34) (From: Pope Paul VI Institute 
research, 2004). 
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plished. One is to measure the LH surge and measure 
from that point forward to the onset of the next men- 
strual period. Another is to measure serum progester- 
one levels and identify the point of change in the proges- 
terone curve as the corpus luteum forms and count un- 
til the beginning of the next menstrual period and a third 
is to do daily ultrasound examinations to observe for 
the growth and development of the follicle and its sub- 


sequent rupture and then count until the beginning of 


the next menstrual flow. In each of these cases, it re- 
quires either daily blood sampling or daily ultrasound 
examinations, both of which are too cumbersome while 
at the same time being unnecessary. 


A study was completed on the clinical estimates of the 
luteal phase using the post-Peak phase as the indicator 
and five different basal body temperature phases. The 
data on this is shown in Figure 35-30. The very best 
correlation to a clinical estimate of the luteal phase was 


CLINICAL ESTIMATES OF THE LUTEAL PHASE 
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Figure 35-30: The clinical estimates of the luteal phase com- 
paring on the vertical axis the length of the luteal phase as 
determined by indirect hormonal parameters and on the hori- 
zontal axis as determined by various clinical estimators in- 
cluding the post-Peak phase in various basal body tempera- 
ture systems, including the post-dip phase, premenstrual 
phase (mean-intercept) post-first rise phase, post-nadir 
phase, post-cover line phase. R = correlation coefficient (From: 
Hilgers TW: Reproductive Anatomy and Physiology for the 
FertilityCare™ Professional. Pope Paul VI Institute Press, 
Omaha, NE 2002). 
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the measurement of the post-Peak phase of the men- 
strual cycle. The correlation coefficient was 0,82. 


In addition, the periovulatory E, sums and means have 
been correlated with the mucus cycle score as deter- 
mined from the CrMS chart. The regression lines are 
shown in Figures 35-31a and 35-3 1b. It is clearly shown 
that as the periovulatory three-value sum and mean in- 
creases (improved follicular function), the mucus cycle 
score also increases. Or, looking at it from a different 
perspective, a decreased mucus cycle score is closely 
associated with decreased follicular function. 


MEAN PERIOVULATORY E, SUM (3 VALUES) 
BY MEAN MUCUS CYCLE SCORE (MCS) 


r=0.9239 


MEAN MUCUS CYCLE SCORE 
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Figure 35-31a 


Mucus cycle scores have also been looked at compar- 
ing a group of patients who were considered normal 
fertility controls with those patients who had Type I, II 
and III luteal phase deficiencies (Figure 35-32). In each 
case, the mucus cycle score was significantly decreased 
in those patients with these three types of luteal phase 
deficiency. These mucus cycle scores are also shown 
for patients who have pelvic adhesions, infertility, en- 
dometriosis and polycystic ovarian disease. In each of 
these groups, except the patients with pelvic adhesive 
disease, the mucus cycle scores were statistically lower 
than the normal controls. 


3 VALUE PERIOVULATORY E, MEAN 
VS. MEAN MUCUS CYCLE SCORE (MCS) 
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Figure 35-31b 


Figure 35-31a and 35-31b: The mean periovulatory estradiol-17$ sum of three values (Figure 35-31a) and mean of three 
values (Figure 35-31b) compared to the mucus cycle score in the cycle of evaluation. The correlation coefficient for the first 
graph is 0.9239 and for the second is 0.9144 (From: Pope Paul VI Institute research, 2004). 


Mucus Cycle Score: 
Normal Fertility Controls vs. 
Various Organic Causes of 

Infertility and Luteal Phase Type 


Normal Pelvic Type Ill All Type ll! Endometriosis Type! PCOD 

Fertility Adhesion Luteal Infertility Luteal n=206 Luteal n=15 
Controls n=41 Phase Reg. Phase Phase 
n=62 Defect Cycles Detect Defect 
n-27 n=299 n=S7 n=9 

P1670 


Figure 35-32: The mucus cycle score in a group of normal fertility controls com- 
pared to patients with Type |, Il and Ill luteal phase deficiency in various other 
associated organic findings in patients with infertility (From: Pope Paul VI Institute 
research, 2004). 


This data supports the notion that the CREIGHTON 
MODEL chart, which is easy to obtain and allows for 
ongoing evaluation from cycle to cycle over a prolonged 
period of time, as well as, allowing for between-woman 
analysis, provides a very sensitive biological marker for 
the ongoing evaluation of follicular and luteal phase 
function. 


Etiol 


ogy 4 


Follicular and luteal phase deficiency (as opposed to 
secretory phase dysfunction) is clearly a heterogenous 
group of physiological alterations of follicular growth, 
development, function and subsequent luteal function. 
One explanation as to the cause of this heterogenous 
group would be impossible to postulate and would be, 
almost certainly, in error. There has, however, been good 
work done, which at least points to the potential possi- 
bilities of abnormalities that might exist. 


Clearly, alterations in folliculogenesis \ead to abnor- 
malities in luteogenesis. This is particularly true in the 
luteal phase Type I and II defects. In Type III and V 
defects, follicular function appears to be normal. In Type 
IV, not enough work has been done, although in the 
case presentation, follicular phase deficiency was clearly 
in evidence. 


With different levels of follicular phase function, the 
ones that could be considered abnormal would be folli- 
cular function Types B and C, which are both clearly 
suboptimal. This, in turn, follows with suboptimal luteal 
function. 


Strott, et al..°? observed a lower follicular phase FSH/LH 
ratio among women who sporadically had short luteal 
phases (similar to Type I). Others have found decreased 
FSH levels in individuals who had luteal phase dys- 
function defined by abnormal out-of-phase endometrial 
biopsies.**°**’ In our minimal evaluation of FSH levels. 
we did not find decreased FSH levels when evaluated 
on day 5 of the cycle. Soules, et al.,* found no differ- 
ence in either immunoreactive or bioactive FSH levels 
during the follicular phase (Figure 35-33). It is possible 
that the differences in these studies reflect evaluation 
of different types of luteal phase and follicular phase 
deficiency. It is also quite possible that this analysis of 
screening the levels of FSH are not adequate for identi- 
fying the defect that may exist. 


Soules, et al.,* also identified decreased inhibin levels 
in the early follicular phase and the late luteal phase of 
the cycle in patients who had both shortened and sub- 
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optimal luteal function (Figure 35-34). 


When evaluating LH pulse intervals, Soules, et al. found 
more frequent LH pulses that were of lower amplitude in 
women with luteal phase deficiency (determined by en- 
dometrial biopsy) compared to normal women (Figure 
35-35).** They also found that the integrated LH-immuno 
and LH-bio levels over the mid-cycle LH surge were 
significantly decreased in the luteal phase defect group 
(Figure 35-36). The mean LH-bio levels across days 6 — 
11 of the luteal phase were also significantly decreased 
in the luteal phase deficiency group (Figure 35-37). In 
separate studies, a decrease in LH pulse frequency in 
the follicular phase was observed.*"*? 


Using ultrasound, Check’ and Yang*’ showed a de- 
creased diameter of the dominant follicle in patients with 
luteal phase deficiency. In our studies, we found a sig- 
nificant decrease in follicle size for the Type II luteal 
phase deficiency only. 


Some have found elevated prolactin levels associated 
with luteal phase deficiency, but in our studies all pro- 
lactin levels were within the normal range except for the 
Type B and C levels of follicular function. At the same 
time, however, they were also found to be increased in 
Level AA and AAA follicular function suggesting that 
its physiologic role may be inconsequential. We did 
find, however, that in the Type III luteal phase defi- 
ciency, the LH level on Peak +7 was significantly de- 
creased from the normal controls. 


A functional differentiation in steroidogenesis has been 
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Figure 35-33: The mean level of FSH-bio over days -6 to -1 
are indicated for the normal and luteal phase deficient women. 
There was no significant difference between the groups. 
The size of each group and 1 SE are indicated (From: 
Schweiger U, Laessle RG, Tuschl RJ, et al: Decreased Folli- 
cular Phase Gonadotropin Secretion is Associated with Im- 
paired Estradiol and Progesterone Secretion During the Folli- 
cular and Luteal Phases in Normally-Menstruating Women. J 
Clin Endocrinol Metab 68:888-892, 1989). 
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Figure 35-34: The daily mean levels of serum progesterone, 
estradiol-178 and inhibin over the menstrual cycle are indi- 
cated for the normal (blue) and luteal phase deficient (red) 
groups. There was a significant decrease compared with 
normal values in the luteal phase integrated levels of these 
three hormones in the luteal phase deficient group. There 
was also a significant decrease in follicular phase (days -12 
to -5) mean serum inhibin levels in the luteal phase deficient 
group compared with normal values (From: Schweiger U, 
Laessle RG, Tuschl RJ, et al: Decreased Follicular Phase Go- 
nadotropin Secretion is Associated with Impaired Estradiol 
and Progesterone Secretion During the Follicular and Luteal 
Phases in Normally-Menstruating Women. J Clin Endocrinol 
Metab 68:888-892, 1989). 
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Figure 35-35: The LH secretory pattern in a normal woman 
(top) and a woman with luteal phase deficiency (bottom) in 
the early follicular phase. The LH pulses are more frequent 
with a lower amplitude in the woman with luteal phase defi- 
ciency as compared to the normal woman. The stars indicate 
the pulses (From: Soules MR, Clifton DK, Colin NL, et al: Luteal 
Phase Deficiency: Abnormal Gonadotropin and Progesterone 
Secretion Patterns. J Clin Endocrinol Metab 69:813-820, 1989). 


identified for two types of luteal cells isolated from the 
mature human corpora lutea.°’ These appear to be de- 
rived from the granulosa and theca cells. The granulosa 
lutein cells appear to be responsible for the basal secre- 
tion of progesterone throughout the luteal phase. The 
theca lutein cells are primarily responsible for the late 
luteal secretion of progesterone. It is possible that an 
exclusive defect in the small theca lutein cells may ex- 
plain the occurrence of a shortened luteal phase or per- 
haps even the late defect in the Type III luteal phase 
deficiency. Both types of cells released estrone (E,) and 
E,, but the large cells were more active. 
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Figure 35-36: The integrated LH-immuno and LH-bio levels 
over the mid-cycle surge. (days -1, 0 and 1) are indicated for 
the normal and luteal phase deficient groups, Both LH-immuno 
and bio levels were significantly decreased in the luteal phase 
deficient group. The size of each group and 1 SE are indi- 
cated. (From: Soules MR, Clifton DK, Colin NL, et al: Luteal 
Phase Deficiency: Abnormal Gonadotropin and Progesterone 
Secretion Patterns. J Clin Endocrinol Metab 69:813-820, 1989). 
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Figure 35-37: The mean LH-bio levels across days 6-11 of 
the luteal phase are indicated for the normal and the luteal 
phase deficient groups. There was a significant decrease in 
the LH-bio levels in the luteal phase deficient women com- 
pared with normal values. The size of each group and 1 SE 
are indicated (From: Soules MR, Clifton DK, Colin NL, et al: 
Luteal Phase Deficiency: Abnormal Gonadotropin and Proges- 
terone Secretion Patterns. J Clin Endocrinol Metab 69:813- 
820, 1989). 
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Receptors to both estrogen and progesterone in the 
endometrium have been found to be decreased in women 
with luteal phase deficiency (of secretory origin). 


Relative to the Type IV luteal phase deficiency, it has 
been noted that early luteal phase serum progesterone 
levels are higher in successful pregnancy cycles.° 
With regard to a Type V luteal phase deficiency (E,- 
specific), E, is necessary to prime the endometrium for 
progesterone to be effective. At the same time, deple- 
tion of E, in the corpus luteum has been found, on the 
one hand, not to adversely affect the morphological 
development capacity of the endometrium, while on the 
other hand, be associated with early pregnancy wast- 
age, presumably due to inadequate endometrial sup- 
port.o7"* 


Treatment and Luteal Support 


In identifying the various forms of luteal phase defi- 
ciency and follicular phase dysfunction and making a 
differential diagnosis, one can develop a rational plan 
for treatment. With a Type | luteal phase deficiency, for 
example, the main treatment necessary is to support the 
luteal phase. This can best be accomplished by provid- 
ing HCG injections 2000 IU on Peak +3, 5, 7 and 9. If the 
follicular phase is abnormal (Type B or C), then some 
type of stimulation of the follicle is necessary, either 
with clomiphene or FSH/LH. Clomiphene has been 
shown to adequately stimulate the follicle. With the 
stimulation of folliculogenesis, there is almost always 
improved luteogenesis although it will not be universal 
(Table 35-13). 


Folliculogenesis can also be stimulated by using a short 


Table 35-13: The Effect of Clomiphene and HCG 


on P+7 Progesterone and E, Levels 


Medication P+7 
+ P (ng/mL) E, Sum’ 

Before clomiphene 12.2 7.9 
(n=10) 

After clomiphene 204 15.6 
(n=10) 

p-value .030' 002? 

Before HCG 8.8 8.7 
(n=28) 

After HCG 21.9 12.0 
(n=25) 

p-value <.0001? 008? 


From: Pope Pauvi VI Institute research, 2004 
1. Aspin-Welch unequal variance 
2 Wilcoxon Rank-Sum test 
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course of FSH/LH.”* Again, improved folliculogenesis 
should result in improved luteogenesis, although it will 
not be universal. In both cases where clomiphene or 
FSH/LH are provided, adequate endocrine monitoring 
is necessary as described in Chapter 55. 


It is often suggested that the luteal phase also be sup- 
ported. This can be accomplished by providing proges- 
terone either in the form of progesterone vaginal cap- 
sules, oral progesterone, or intramuscular progester- 
one. 78? 


HCG is often used for luteal phase support as well. It 
has been advanced as an important approach to luteal 
phase support in infertility treatment. The recom- 
mended dosage at the Pope Paul VI Institute is 2000 
units given IM on Peak +3, 5,7 and 9. In Figure 35-38, 
the effects of HCG on progesterone and E, are shown. 
In Figure 35-39, the effects of HCG on progesterone and 
the maturation of the endometrial biopsy is also demon- 
strated.***° HCG may also exert effects in vivo on en- 
dometrial histology and partake in endometrial trans- 
formation of the luteal phase.*° It has been suggested 
that HCG is superior to progesterone in luteal phase 
support.*’ In Table 35-14, the properties of various luteal 
phase support agents are summarized. 


HCG can also be given subcutaneously (SQ). It would 
appear there is no significant difference in HCG levels 
when provided by subcutaneous injection vs. IM injec- 
tion.***? 


Finally, some patients do not respond to either follicular 
or luteal stimulation in the means described above when 
they have a Type B or C follicular phase deficiency ora 
Type V LPD. In those patients, adding E, to the regimen 
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Figure 35-38: The serum concentrations of estradiol, proges- 
terone and androstenedione standardized to day of mid-cycle 
urinary LH surge (luteal day 0) in a group of normal cycling 
women who received exogenous HCG 5000 IU intramuscu- 
larly on luteal day +8 (1). Asterisks equal values significantly 
different (p<.05) from the control groups. (From: Fritz MA, 
Hess DL, Patton PE: Influence of Corpus Luteum Age on the 
Steroidogenic Response to Exogenous Human Chorionic Go- 
nadotropin in Normal Cycling Women. Am J Obstet Gynecol 
167:709-716, 1992). 


Table 35-14: Properties of Luteal Phase 


Support Agents 
Need Prolongs 
Corpus Post-Peak Increases Post-Peak 
Agent Luteum? Phase Prog. Estradiol 
HCG Yes Strong Yes Yes 
IM progesterone No Moderate Yes No 
(Strong) 
Oral progesterone No Weak Yes No 
(Moderate) 
Vaginal progesterone No Moderate Yes No 
(Weak) 


Clomiphene and FSHI/LH are luteogenic 
by being folliculogenic. 


Control cycle 
Rx cycle 


Endo Bx 
ak a 


Gt 23 4°56 7 8:9 16; 112-13 44 
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Figure 35-39: Progesterone levels in the control and treat- 
ment cycles of a patient. HCG, 2500 IU, was given on the 
fourth, sixth, eighth, and tenth postovulatory days. There is a 
47 percent increase in the area covered by the progesterone 
curve in the treatment cycle compared to the control. The 
luteal phase is prolonged two days and the endometrial bi- 
opsy, which was two days behind has become in-phase. 
The control cycle is the blue line; the treated cycle is the gold 
line (From: Jones GS, Aksel S, Wentz AC: Serum Progester- 
one Values in the Luteal Phase Defects. Obstet Gynecol 44:26- 
34, 1974.) 


during the post-Peak phase of the cycle may improve 
pregnancy rates.””’' At the Pope Paul VI Institute we 
have used | or 2 mg of estradiol-17f (Estrace) by mouth 
every day at bedtime (PO QD hs) from Peak +3 through 
Peak +12 to accomplish this. Another approach has been 
to use 2.5 to 5.0 mg of triestrogen (not sustained-re- 
lease) as a vaginal capsule every day at bedtime (QD 
hs) from Peak +3 through Peak +12 or 5 mg of triestrogen 
(sustained release) PO QD hs P+3 through P+12. In these 
cases, serum E, levels have been shown to be increased 
following treatment. However, the exact effects on the 
endometrium have not yet been determined and im- 
proved pregnancy rates specifically have not yet been 
substantiated. 


Conclusion 
_—————— 
Over 50 years ago, Jones described luteal phase defi- 
ciency and for the last SO years, there has been a con- 
siderable effort to further evaluate this. It has been con- 
troversial in many ways because there has been no per- 
fectly good way to be able to evaluate this condition. 
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Endometrial biopsies initially became the “gold stan- 
dard” until it became more and more obvious that they 
had in-built deficiencies. Attempts were made to use 
serum progesterone levels, but because of a lack of stan- 
dardization, this approach never fulfilled its promise. 


Now, with the availability of the CrMS, a woman’s abil- 
ity to identify her Peak Day (which is an ovulation-de- 
pendent observation), the physician can now in a re- 
producible and comparative fashion, evaluate the luteal 
phase of the menstrual cycle with serum progesterone 
and E, levels done in a serial, profiled fashion. In addi- 
tion, periovulatory E, production can also be evaluated. 
By examining these profiles and evaluating the sums 
and means of the profiles (which estimate the integrated 
progesterone level), an objective assessment of both 
luteal and follicular function can be made. This still leaves 
open the lack of correlation to these effects on the en- 
dometrial biopsy. However, clinical experience has 
shown that these are significant abnormalities and when 
corrected, produce both symptomatic improvement, as 
well as procreative improvement. 


With a further subclassification and advancement of 


our understanding of both luteal, as well as follicular 
phase deficiency, the latter of which also was addressed 
in the Jones paper in 1949, the physician can now begin 
to integrate the whole of ovarian function, which is es- 
sential if one is going to treat reproductive problems, 
and other conditions which are specifically related to 
abnormalities of reproductive hormones. Others have 
confirmed that subtle hormone abnormalities do exist in 
patients with infertility.” The schemata presented in this 
chapter is relatively inexpensive and very reproducible. 
The biggest problem with it, as experience has shown, 
is that physicians tend to take shortcuts because of the 
pressures of managed care. And yet, these “shortcuts” 
often produce aberrant results, which ultimately lead to 
greater expense, a lack of attention to the underlying 
problem and an inability to treat it. 


The reader is encouraged to study this approach care- 
fully, try to understand its rationale and then begin to 
incorporate it for a whole variety of underlying abnor- 
malities and conditions. 
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Chas yoter 36 


Thyroid System Dysfunction 


oe decades ago it was common practice for 
women with infertility problems to be provided thy- 
roid supplementation. Anecdotal stories suggested that 
thyroid support would assist them in achieving preg- 
nancy. However, with our greater understanding of thy- 
roid disease and with newer tests for thyroid function, 
the use of thyroid support in women with infertility prob- 
lems decreased significantly. 


Over the last 25 years, the author has studied thyroid 
function in infertility patients by measuring a standard 
thyroid profile and thyroid-stimulating hormone (TSH) 
level on Peak + 7. Almost universally, those tests have 
proved to be normal and thyroid support has not been 
provided. 


Over the past 10 years, patients have brought a condi- 
tion that is sometimes referred to as “Wilson’s syn- 
drome” to the author’s attention. After a review of the 
books available on Wilson’s syndrome,'* we began a 
research investigation to evaluate this condition fur- 
ther. 


Wilson’s syndrome was identified as a condition that 
occurred in women who had a grouping of symptoms 
associated with low body temperature and normal thy- 
roid function studies. The family physician who origi- 


nally described Wilson’s syndrome has been criticized 
for his thoughts in this area. If one reviews internet 
sources, one sees commentary from physicians sug- 
gesting that Wilson’s syndrome is real and treatment 
has produced significant results. At the same time, Dr. 
Wilson is listed on a website called “Quack Watch.” The 
American Thyroid Association (ATA) issued a state- 
ment in 2001 suggesting that “a thorough review of the 
biomedical literature has found no scientific evidence 
supporting the existence of Wilson’s syndrome.” The 
ATA’s criticism was partly based on the suggestion that 
Wilson’s syndrome used an incorrect definition of nor- 
mal body temperature. 


A body temperature of 98.6 degrees Fahrenheit is con- 
sidered normal in Wilson’s syndrome. This is based on 
studies that were done over 100 years ago by 
Wunderlich. The ATA suggested, based on work pub- 
lished in 1992 by Mackowiak*, that the clinical thermom- 
etry concept of 98.6-degree-Fahrenheit body tempera- 
ture should be abandoned. The Mackowiak paper, which 
was cited by the ATA, suggested that recent analysis 
showed that the body temperature now averaged 98.2 
degrees Fahrenheit. 


The Mackowiak study had 148 subjects. The average 
body temperature for this group was 98.2 degrees. How- 
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ever, the majority of the subjects were men (in Wilson’s 
syndrome, the majority of the subjects were women) 
and the average body temperature for the men in this 
study (n=122) was 98.1 degrees Fahrenheit. The aver- 
age temperature for women was 98.4 degrees Fahren- 
heit (n=26). This suggests that Wilson’s concept of 98.6 
degrees Fahrenheit was not far off in the patient popu- 
lation that he was treating (Table 36-1). 


A more recent analysis of body temperature studied a 
small group of young, healthy women and found that 
their average core body temperature during the follicu- 
lar phase of the menstrual cycle was 98.5 degrees Fahr- 
enheit and during the luteal phase was 99.1 degrees 
Fahrenheit. The temperature was higher during the 
luteal phase secondary due to the increase production 
of progesterone by the corpus luteum (Figure 36-1) and 
(Table 36-2). In the original work, Wilson did not ad- 
equately account for these changes in the body tem- 
perature during the luteal phase of the menstrual cycle. 


Wilson’s syndrome is controversial. However, if the aca- 
demic community in contemporary medicine does not 
agree with the concept, it tends to ignore or denigrate it. 
We chose to look at it seriously and to begin some 
investigations. One of the first things we did was to 


Table 36-1: JAMA Re-appraisal of Wunderlich’s 
98.6°F Body Temperature’ 


Conclusion: 98.6°F should be abandoned as a concept 
relevant to clinical thermometry 


Number of subjects 148 

Average temperature was 98.2°F 
Average temperature—men (n=122) 98.1°F 
Average temperature-women (n=26) 98.4°F 


1. Mackowiak PA, Wasserman SS. Levine MM: A Critical Appraisal of 
98.6°F, The Upper Limit of the Normal Body Temperature, and other 
Legacies of Carl Reinhold August Wunderlich, JAMA 268: 1578-1580 
1992. 


Table 36-2: Core Body Temperature in 
Follicular and Luteal Phase! (N=8) 


Core Body Temperature’ 


Phase Centigrade (C) Fahrenheit (F) 
Follicular phase 36.93 98.5 
Luteal phase 37.28 99.1 


1, From: Shibui K, Uchiyama M, Okawa M, et al: Diurinal Fluctuation of 
Sleep Propensity and Hormonal Secretion Across the Menstrual Cycle 
Bio/Psychiatry. 48: 1062-1068, 2000 


2 Temperature was measured rectally with a rectal temperature appara- 
tus. 


change the name to thyroid system dysfunction (TSD), 
which appears to be more general and a more appropri- 
ate description of this condition. 


Theory 

(po ee ee 
Thyroid system dysfunction (TSD) is a condition in 
which the patient may have a large number of symp- 
toms associated with abnormal thyroid function. How- 
ever, in this condition, the standard thyroid function 
studies are usually normal. Diagnosing the condition 
rests on the ability to take a series of body tempera- 
tures, which would reveal whether the body tempera- 
ture is low, and to evaluate the presence of symptoms. 


This condition appears to be related to chronic stress. 
Under stressful conditions, the adrenal glands respond 
by manufacturing cortisol. Cortisol can inhibit the con- 
version of thyroxine (T,) to triiodothyronine (T,). Corti- 
sol favors the conversion of T, to reverse T. (rT). Re- 
verse T_is chemically similar to T, but it is completely 
inactive (it has no physiologic activity). If the stress is 
prolonged, a condition referred to as “reverse T, domi- 
nance” occurs and persists even after the stress passes 
and cortisol levels fall. Apparently, rT, can also act like 
cortisol and block the conversion of T, to T,. 


The conversion of T, to T, is very important. It occurs 
both in the liver and in the individual cells throughout 
the body. While T, is produced by the thyroid gland in 
response to thyrotropin-releasing hormone (TRH) and 
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Figure 36-1: Core body temperature and progesterone mea- 
sured during luteal and follicular phases. Twenty-four hour 
progesterone profiles with core body temperature and proges- 
terone measured during follicular and luteal phases (FP and LP 
for eight subjects in mean SC). The plots represent the values 
for FP (red) and the LP (blue) (From: Shibui K, Uchiyama M, 
Okawa M, etal: Diurnal Fluctuation of Sleep Propensity and 
Hormonal Secretion across the Menstrual Cycle. Bio/Psychia- 
try. 48:1062-1068, 2000). 


TSH (thyroid stimulating hormone), the thyroid hormone 
itself (T,) is not very active. The conversion of T, to T, 
is important to obtain the effect of the thyroid hormone. 
When this relationship changes with the predominant 
production of reverse T, (rT,), multiple symptoms re- 
lated to thyroid dysfunction develop. 


This reverse T, dominance causes hypometabolism, 
which is associated with TSD and decreased body tem- 
perature. Hormone activity requires hormones to bind 
with chemical receptors in the cell in order for the hor- 
mone to be effective. Both T, and rT, bind to the same 
receptors. However, when the amount of rT, is more 
abundant than the amount of T,, the receptor sites be- 
come blocked by the rT, and the various chemical reac- 
tions associated with the body slow down. When these 
reactions slow down, the body temperature drops be- 
cause these reactions normally produce a certain amount 
of heat within the body. This drop in temperature slows 
down enzymes in every cell of the body causing a theo- 
retical condition that Wilson calls a “multiple enzyme 
dysfunction.” 


Diagnosis 4 
Diagnosis of this condition requires three components. 
The first condition is a decreased average body tem- 
perature, the second is a positive list of symptoms, and 
the third is a decreased T,:rT, ratio. 


The Pope Paul VI Institute protocol for making this di- 
agnosis involves the measurement of body tempera- 
ture (oral) on day 5 through 9 and Peak + 5 through 9 of 
the menstrual cycle. This obtains follicular and luteal 
phase temperatures. In addition, the temperature is mea- 
sured upon awakening and during the day at 11:00.a.m., 
2:00 p.m., and 5:00 p.m. The last three of these tempera- 
tures are averaged to obtain the average temperature of 
the day (Figure 36-2). 


The patient is also asked to complete the A-Z symptom 
check list (Figure 36-3). This provides a basic assess- 
ment of symptoms that patient might have. The ten most 
common symptoms identified in the questionnaire are 
shown in Table 36-3. Many times, this represents a con- 
stellation of symptoms that are present, although some 
are not normally associated with hypothyroidism. Stan- 
dard symptoms of hypothyroidism that are observed in 
less than 20% of patients considered to have TSD are 
listed in Table 36-4. While these symptoms are more 
commonly associated with chronic hypothyroidism, they 
were not often observed in the TSD. 
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In addition, levels of total T,. free T,, TSH, total T,, and 
reverse T, are drawn. If the body temperature is below 
98.2 degrees Fahrenheit, the list of symptoms is posi- 
tive and the T.:rT, ratio is less than 10.0, then the condi- 
tion TSD is said to exist. This is a working and evolv- 
ing definition and not a perfect one. It will identify 
patients who are candidates for a trial of therapy. 


In the description of this condition by Wilson, patients 
were treated with a sustained release form of triiodothy- 
ronine (SRT.). It was said that, after 30 to 60 days of 
maintenance therapy on the SRT, the condition could 
be “cured” and the body temperature would stay up 
appropriately on its own once the SRT, is tapered (Fig- 
ures 36-4 and 36-5). 


Treatment 
ee 
The treatment of this condition relies on the administra- 
tion of a sustained release form of a triiodothyronine 
(SRT). [tis extremely important that this be in the form 
of a sustained release preparation because T, is an ex- 
tremely active hormone and has potentially serious 
side effects. The sustained release form, however, al- 
lows for somewhat higher doses to be administered while 


Table 36-3: Top Ten Symptoms Identified in A-Z 
Symptoms Questionnaire for TSD (N=84) 


Symptom Percent Positive 
| eat chocolate 77.0 
Fatigue 75.9 
Mood swings 72.4 
| drink colas 67.8 
Irritability 64.4 
Cold intolerance 63.2 
PMS 62.1 
Fluid retention 60.9 
Dry skin 59.2 
Depression §7:5 
Decreased sex drive 57.5 


From: Pope Paul VI Institute research, 2004 


Table 36-4: Symptoms of Hypothyroidism Often 
Not Observed in TSD (<20% Occurrence) 


e Listlessness (<20%) 

e Inappropriate weight gain (<20%) 

« Coarse skin (<20%) 

e Slowed reflexes (<10%) 

« Thinning of the lateral one-third of eyebrows (<10%) 


From: Pope Paul VI Institute research, 2004 
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THYROID SYSTEM DYSFUNCTION 
(TSD) 
TEMPERATURE ASSESSMENT RECORD 


NAME: 


INSTRUCTIONS 
1. Use a basal body temperature (BBT) thermometer. This can be purchased at most pharmacies. A digita 


thermometer is okay to use so long as it is a basal digital thermometer that reads in 0.1° F. 

2. Take your temperature orally for 5 minutes, by the clock (if a mercury thermometer), and until thermom- 
eter “beeps” if a digital thermometer. Do this upon awakening in the morning (immediately - this is the 
BBT) and then at 11 am, 2 pm and 5 pm. 


. Record all 4 temperatures in the boxes below on days 5-9 and P+5 - P+9. 
. Average the 3 temps (not including the BBT) and also record it for each day in the box provided. 


. Also record your pulse rate for each of the 11 am, 2 pm and 5 pm time periods. 
. When completed, send the record to your assessing physician. 


Onrw 


TEMPERATURE AND PULSE RECORDINGS 


11:00 am 
2:00 pm 
5:00 pm 


Average Temp. 


J 


11:00 am 
2:00 pm 
5:00 pm 
Average Temp. 
Prepared by 
Pope Paul VI Institute for the Study of Human Reproduction 
thyrokicheckist pr 


Figure 36-2: Thyroid System Dysfunction (TSD) Temperature Assessment Record (From: Pope Paul VI Institute research, 


2004). 
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A-Z SYMPTOM CHECK LIST 
THYROID SYSTEM DYSFUNCTION (TSD) 


Name: Date: 
INSTRUCTIONS: reer ttt Rr Sac aaten tae For all those that 
mark an “X" then rate the severity of the symptoms as: 1=mild; 2=moderate; 3=severe. 
A. GENERAL WELL BEING |. EARS OC Irregular inetiecte 
O Decreased Concentration__ O Ear Infections__ 0 Severe Menstrual Cramps 
CO Decreased Memory__ O Ringing in the Ears__ ans 
O Decreased Sex Drive__ T. MENTAL STATE 
O Depression__ J. EYES O Anxiety 
O Fatigue__ 0 Blurred Vision__ O Depression__ 
0 Listlessness__—— O Dry Eyes__ 2 Low Self-Esteem____ 
oO} Panic Attacks____ 
oO perere ess K. FERTILITY 
0 Low Motivation O81 Infertility U. MOUTH AND THROAT 
© Poor Recall O Miscarriage O) Abnormal! Swallowing Sensation: 
B. ALLERGIES L. FINGERNAILS C Abnormal! Throat Sensations__ 
0 Allergies___ O Brittle Fingemalis__ O Bad Breath__ 
O Asthma__ O Unhealthy Nalis__ O Canker Sores__ 
O Hay Fever__ CO Feels Like a Thumb is Pressing 
0 Hives M. HAIR Against My Throat___ 
CO Sinus Drainage O) Dry Halr. 0 Thick, Swollen Tongue 
o Stuffy Nose EO OD Hair Loss. 
aac a ersarnege fy eed pono Vv. eli eeats AND CAFFEINE 
C, BLOOD PRESSURE Thinning of Lateral rel | Eat Chocolate, 
Blood Pressu! of Eyebrows. © | Drink Cotfee, 
sel ; a IDS AND FEET io 
N. HAN | Smoke. 
CO Constipation Ria ©) Numbness or Tingling In Hands W. PREMENSTRUAL SYNDROME 
CO Esophogeal Acid Reflux or Feet___ “s Fluid Reterdion_ 
Bn IOs, Gy A O PMS 
ER s Headaches O Reverse PMS 
E. CHEST —— 
C2 Chest Pains, a 
a O Ear Infections__ O Changes In Skin Pigmentation__ 
F. CHOLESTEROL O) Frequent Colds O Coarse Skin___ 
= CD High Cholestero! O Frequent Sore Throats__ O Dry Skin__ 
a O Frequent Urinary Infections. a Pushing Bruising 
‘oe Q. INTOLERANCES GI increased Skin Infections 
CO Klutzy as O) Cold Intolerance__ 0 itchiness. 
© Poor Coordination 0 Heat Intolerance O Skin “Biotches*___ 
0 Slow Wound Healing 
H. DIET R. JOINTS AND MUSCLES 
Cl Easy Welght Loss Joint Aches C Falling Asleep Uncontrollably 
Excessively Tired After E Muscular Aches__ During the Day__ 
eS Food Cravings After Eating__. 0 Slowed Reflexes__—_ O Insomnia. 
5 sorters ame S. MENSTRUAL PERIODS Z. SWEATING 
pat Frequent Yeast Infections. Night Sweats. 
a wee om 0 Heavy Menses, 1 Sweating Abnormalities__ 


PLEASE ANSWER THE FOLLOWING ADDITIONAL QUESTIONS: 


1. Compared to a normal person what percentage (10-90%) of a normal person do you feel? 

2. Compared to the way you felt before developing all of these symptoms, all things taken together, would you say you feel 
(10-90%) of what you felt then? 

3. If you could tix three of the symptoms listed above, whal would they be: A. 


FOR OFFICE USE ONLY: 
General Score = /26= % Raw Score= ss /97= % Ratio= 


L _| 


Figure 36-3: A-Z Symptom Check List: Thyroid System Dysfunction (TSD) (From: Pope Paul VI Institute research, 2004). 
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Figure 36-4: Formation of triiodothyronine (T,) and reverse 
T, (rT,) from thyroxine (T,). 
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Figure 36-05: The endocrine system: T, and T, production. 


Table 36-5: Range of SRT, Dose 
Patients with TSD (N=82) 


Dosage (Q12h) n % 


22.5 2 24 
30.0 5 6.1 
37.5 10 12.2 
45.0 32 39.0 
§2.5 27 32.9 
60 5 6.1 
82.5 1 1.2 
Total 82 99.9 


Average dose 


=[45.4 ug Q12h 


From: Pope Paul VI Institute research, 2004. 


not producing wide fluctuations in blood levels. The T, 
that is administered decreases the rT, along with the T, 
and TSH. It reduces symptoms and increases body tem- 
perature (see below). 


In the initial phases of this study it was thought that the 
patient should be “cycled up” and “cycled down” on 
the T,. However, the protocol that we are currently in- 
vestigating is one which cycles the patients upward to 
a reasonable dosage (generally between 15 and 45 tg 
SRT, every 12 hours). The dosages are administered 
orally on an every-!2-hours basis, and the patients en- 
couraged to take the medication as close to the 12-hour 
point as possible. While Wilson strongly advises that 
type of administration of the medication, we have been 
able to identify no adverse effects from taking it at or 
around every 12 hours. 


Results of Treatment 

Ss 
During the course of this study, we were able to follow 
82 patients who were treated with SRT,. The range in 
the dosage is given in Table 36-5. The dosages range 
from 22.5 to 82.5 ug every (Q) 12 hours. The average 
dose of 45.4 ug every 12 hours. The patients started on 
a dosage of 7.5 ug every 12 hours and every two to four 
or five days increased the dose by increments of 7.5 Lig. 
In other words, the second dosage would be 15 ug ev- 
ery 12 hours, the third dosage 22.5 every 12 hours, and 
so forth. 


The Pope Paul VI Institute program insists that the pa- 
tient does not increase the dosage without reporting 
to and getting permission from the physician. The rea- 
son for this has to do with the potential side effects of 
T,. Thus, the treatment of this condition requires extra 
nursing time as the patients call in to report their symp- 
toms, side effects, temperatures, and pulses. 


A TSD treatment/temperature log is used to track the 
patient (Figure 36-6). Results of this investigation sug- 
gest that this is an important component of this treat- 
ment approach at this time. SRT, must only be adminis- 
tered by the most responsible physicians and to the 
most responsible patients. 


When we evaluated the average of three body tempera- 
tures during the preovulatory (Table 36-6) phase of the 
menstrual cycle, a significant increase in the mean body 
temperature was observed prior to treatment. This was 
statistically significant on all five days of the preovu- 
latory temperatures. On the other hand, while an in- 
crease in temperature was observed during the post- 


ovulatory phase, it was to a lesser degree (Table 36-7). 
In only one case (on Peak + 8) was the increase of the 
postovulatory body temperature statistically significant. 


The patients were also asked to monitor their pulses. 


The preovulatory and postovulatory assessment of 


pulses is presented in Tables 36-8 and 36-9. In both 
cases, a statistically significant increase in the pulse 
rate occurred while patients were on T, therapy. In gen- 
eral, the pulse rate increased by 7 to 10 beats per minute 
during the pre-Peak phase of the cycle and by 8 to 9 
beats per minute during the postovulatory phase. 


The thyroid function studies also change while on SRT, 
therapy. The average levels of various thyroid function 
studies both before and during SRT, therapy are shown 


in Table 36-10. There was a significant change in all of 


these levels. The total T,, free T,, TSH, and rT, all de- 
creased while the total T, increased. As a result, the 
T,:rT, ratio also increased significantly. 


Associated with SRT, therapy was a significant improve- 
ment in symptoms. Using the A-Z Symptom Check List, 
one could identify the percentage of symptoms that 
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were present by an actual number of symptoms identi- 
fied (raw score) or by the percentage of basic catego- 
ries of symptoms that were positive (the category score) 
and with the answer to the question, “What percentage 
of normal do you feel?” These data are shown in Table 
36-11 fora group of 18 patients both before and during 


Table 36-6: Average of Three Body 
Temperatures Before and During T, Therapy 


(Preovulatory) 
Mean Temp Mean Temp 
Temperature at BeforeT, During T, p-value’ 

Day 5 97.8 98.0 .005 
(n=70) (n=63) 

Day 6 97.8 98.1 .023 
(n=72) (n=66) 

Day 7 97.8 98.1 .0003 
(n=72) (n=67) 

Day 8 97.7 98.1 0006 
(n=69) (n=61) 

Day 9 97.8 98.0 041 
(n=69) (n=60) 


1. Mann-Whitney U test for difference in medians 
From: Pope Paul VI Institute research, 2004 


THYROID SYSTEM DYSFUNCTION (TSD) 


DATE TREATMENT STARTS: 


Phone numbers 


TREATMENT/TEMPERATURE LOG 


CYCLE #: 
NAME: 


Total T4 Date 


1, On each day of treatment, record your basal temperature upon awakening and at 11 am, 2, pm and 5 pm 


2. Average the 11 am, 2 pm and 5 pm temperatures. Record in box 

3. You must take your medicines to the minute (every 12 hours) 

4. Using the code numbers below, record any side effects you may be experiencing 
Date 

Cycle Day 
Dose 

Temp. upon 
Awakening 


5. Begin a new log with the beginning of each new menstrual cycle 
and place a “P* in the*Cycle Day” box on your Peak Day. 


Cycle Day 

Dose Eel 
Temp. upon Pulse] 
Awakening Gia 


SIDE EFFECTS CODE. O=No Side Effects 1=Fiuid Retention/Puffiness 2=Flu-ike Feelings/Achiness I=Oull Headache 4=Edginess/rritability S=Increased Awareness of Heartbeat 


Figure 36-6: Thyroid System Dysfunction Treatment/Temperature Log (From: Pope Paul VI Institute research, 2004). 
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SRT, treatment. In each case on SRT, treatment, the 
symptom complex improved significantly. 


Side effects are associated with SRT, therapy. Only 15.8 


Table 36-7: Average of Three Body 
Temperatures Before and During T, Therapy 
(Postovulatory) 


Mean Temp Mean Temp 
Temperature on day BeforeT, During T, p-value’ 


P+5 98.0 98.2 NS? 
(n=63) (n=63) 

P+6 98.1 98.2 NS 
(n=64) (n=47) 

P+7 98.1 98.3 NS 
(n=61) (n=50) 

P+8 98.0 98.3 037 
(n=64) (n=46) 

P+9 98.0 98.2 NS 
(n=60) (n=50) 


1, Mann-Whitney U test for difference in medians 
2. NS=not statistically significant 
From: Pope Paul VI Institute research, 2004 


Table 36-8: Mean Pulse Before and During T, 
Therapy (Pre-Peak) 


Mean Pulse Mean Pulse 


Time of Day BeforeT, During T, p-value’ 
11 am. 76.2 83.6 .0008 
(n=62) (n=68) 
2pm 78.8 85.1 0006 
(n=64) (n=70) 
5 p.m. 76.3 86.5 <,0001 
(n=63) (n=67) 


1, Mann-Whitney U test for difference in medians 
From: Pope Paul VI Institute research, 2004 


Table 36-9: Mean Pulse Before and During T, 
Therapy (P+7) 


Mean Pulse Mean Pulse 


Time of Day BeforeT, During T, p-value’ 
11 a.m. 78.9 86.0 01 
(n=57) (n=48) 
2p.m 78.6 87.0 <.0001 
(n=58) (n=48) 
5 p.m. 78.7 87.9 .0002 
(n=57) (n=52) 


1. Mann-Whitney U test for difference in medians 
From: Pope Paul V1 Institute research, 2004 


percent of patients reported no side effects (Table 36- 
12). In decreasing order, the most common side effects 
observed were dull headache (68.3%): increased aware- 
ness of heartbeat (46.3%): edginess/irritability (43.9%); 
flu-like feeling/achiness (36.6%), and fluid retention/ 
puffiness (25.6%). Many of these symptoms were only 
temporary While the individual became accustomed to 
using the medication. Some of them existed prior to the 
treatment and were not associated with it at all; thus, it 
is important to inquire about these symptoms prior to 
the onset of therapy in order to establish a baseline. In 
some cases, the medication had to be discontinued be- 
cause of side effects. The most important side effect 
that we noticed was the increased awareness of heart 
beat or an increased heart rate. If the heart rate gets 
above 100 beats per minute, we have advised that the 
patients either decrease their dosage or, in some rare 
cases, take propanolol 10 mg by mouth (PO) two times a 
day (BID) or three times a day (TID). This will control 
the symptoms but should only be used when the treat- 
ment can benefit the patients. 


It does need to be emphasized that these side effects 
are real, but they are also mostly temporary or dose 
related. Thus, patients can be managed through the side 
effects as they adjust to the medication or the medica- 
tion can be discontinued. 


Final Note 

—) 
The A-Z Symptom Check List used in this project could 
be modified because some of the symptoms are rarely 
observed. In Figure 36-7, those symptoms which were 
observed in less than 10 percent of the patients and in 
Figure 36-8 those symptoms which were observed in 
less than 20 percent of the patients are excluded from 


Table 36-10: Thyroid Hormone Assessment 
Before and During T, Therapy for TSD 


Mean Value Mean Value 


Hormone BeforeT, During T, p-value’ 

Total T, 7.51 3.20 <.0001 
(n=81) (n=45) 

FreeT, 1.03 0.51 <.0001 
(n=74) (n=24) 

TSH 1.92 0.041 <0001 
(n=79) (n=23) 

Total T, 95.9 213.1 <.0001 
(n=74) (n=24) 

Reverse T, 213.3 87.2 <,0001 

T,:IT, ratio (n=22) 5.3 34.6 <.0001 


1. Mann-Whitney U test for difference in medians 
From: Pope Paul VI Institute research, 2004 


Table 36-11: Relief of Symptoms with Treatment 


of TSD with SRT, 
Symptoms ¥ 
Questionnaire Before 
Assessment Treatment During T, p-value’ 
Raw score? (n=18) 35.3 21.1 001 
Category score® (n=18) 64.3 46.5 0007 
What % of normaildo 67.5 82.8 006 


you feel? (n=16) 


1, Matched pairs before and during treatment 

2. Percent of symptoms present in the fist of 97 symptoms. 

3, Percentof general categories (A-Z) (n=26) that had at least one symp- 
tom present. 


the check list. The check list has then been modified to 
a revised A-Z Symptom Check List, which is found in 
Figure 36-9. 


The author debated whether to present this aspect of 
the research being conducted in association with 
NaProTECHNOLOGY. This approach to the evaluation 
and treatment of thyroid dysfunction employs a new, 
counter-cultural strategy. Three aspects of this condi- 
tion influenced the author’s decision to publish it. 


First, significant improvement was observed in patients 
who had been properly evaluated and subsequently 
treated. This was significant and many patients com- 
mented positively about it. Second, implementation of 
this approach to the treatment of the thyroid appears to 
be associated with an increased number of pregnancies 
in the infertility program and an improvement in the treat- 
ment of premenstrual symptoms. However, these data 
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Table 36-12: Side Effects of SRT, Therapy 


(N=82) 

Side Effect n % 

None 13 15.8 
Fluid retention/puffiness 21 25.6 
Flu-like feeling/achiness 30 36.6 
Dull headache 56 68.3 
Edginess/irritability 36 43.9 
Increased awareness of heartbeat 38 46.3 


have not been fully evaluated and are an empirical ob- 
servation at the present time. Thirdly, a positive effect 
on the subsequent miscarriage rate is being reported in 
this textbook and is found in Chapter 57 under recurrent 
spontaneous abortion. 


The author hopes that people will seriously consider 
this. In particular, the target-organ effects of reverse T, 
and the competition between rT, and T, at the tissue 
level must be further evaluated. Because T, converts 
itself to both T, and rT,, the subsequent treatment of 
many of these conditions with T, may actually be con- 
tributing to the problem rather than solving it. The pro- 
fession has become accustomed to treating a biochemi- 
cal test (such as an elevated TSH level) often without 
considering the symptoms of the patient. Those in- 
volved in the management of thyroid disease and dis- 
cussion of thyroid conditions should evaluate this con- 
dition and aim for a definitive conclusion while being 
open-minded in its evaluation and thought. 
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A-Z SYMPTOM CHECK LIST 


<10% 


THYROID SYSTEM DYSFUNCTION (TSD) 


Name: 


Date: 


INSTRUCTIONS: Please place an “X” In the box alongside each symptom that you currently experience. For all those that you 
mark an “X” then rate the severity of the symptoms as: 1=mild; 2=moderate; 3<severe. 


A. pyr ree WELL BEING 


B. ALLERGIES 
OC Aliergies___ 


OQ Hay Fever__ 


O Sinus Drainage___ 
O Stuffy Nose 


C. BLOOD PRESSURE 
©) Low Blood Pressure___ 


D. BOWELS 


O Acid Indigestion 
O Constipation. 


© Irritable Bowel Syndrome__ 


E. CHEST 
O Chest Pains__ 
O Palpitations 


F. CHOLESTEROL 
©) High Cholesterol__ 


G. COORDINATION 


O Clumsy. 
O Klutzy__ 
O Poor Coordination__ 


H. DIET 
O Easy Weight Gain 


O Excessively Tired After Eating 


O Food C 
Food Intolerances__ 


Hypoglycemia__ 
© inappropriate Weight Gain__ 


|. EARS 
0) Ringing in the Ears 


J. EYES 
O) Blurred Vision 
O Dry Eyes. 


K. FERTILITY 
O Infertility 
O Miscarriage____ 


L. FINGERNAILS 
O Brittle Fingemaiis 
O Unhealthy Nails 


M. HAIR 
D Dry Hair__ 
O Hair Loss__ 
O Prematurely Grey/White Hair___ 


eB re omer Eases cbioes, 
Lr i tte i 
N. HANDS AND FEET 


O Numbness or Tingling in Hands 
or Feet 


0. HEADACHES 
O Headaches 
O Migraines___ 


P. INFECTIONS 


O Frequent Colds 
O Frequent Sore Throats___— 


Q. INTOLERANCES 
O) Cold Intolerance____ 
O Heat Intolerance. 


R. JOINTS AND MUSCLES 
O Arthritis Aches___ 
O Joint Aches___ 
© Muscular Aches. 

S. MENSTRUAL PERIODS 


©) Heavy Menses___ 


V. NICOTINE AND CAFFEINE 


W. PREMENSTRUAL SYNDROME 
O Fluid Retention__ 
© Mood Swings__ 
O PMS____ 


Gein eemmate eee 


< 
7) 
ra] 


Changes in Skin Pigmentation. 


oPoooooo 
9 
2 
a 
5 


§ 
i 


Y. SLEEP 


Z SWEATING 
O Night Sweats___ 
C) Sweating Abnormaiities__ 


PLEASE ANSWER THE FOLLOWING ADDITIONAL QUESTIONS: 


oo 


(10-90%) of what you felt then? 


3. If you could fix three of the symptoms listed above, what would they be: A. 


Compared to a normal person what percentage (10-90%) of a normal person do you feel? 
2. Compared to the way you felt before developing all of these symptoms, all things taken together, would you say you tvel 


FOR OFFICE USE ONLY: 


General Score =_ ss /26 = % 


Figure 36-7: A-Z Symptom Check List: Thyroid System Dysfunction (<10%) (From: Pope Paul VI Institute research, 2004). 
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A. GENERAL WELL BEING 
O) Decreased Concentration 
O) Decreased Memory___ 
0) Decreased Sex Drive____ 
O Depression 
O Fatigue__ 


© Iritability__ 

O Lightheadedness__ 
© Low Motivation___—_ 
O Poor Recall__ 


ALLERGIES 
O Allergies__ 


O Hay Fever__ 


O Sinus Drainage___ 
O Stutty Nose___ 


C. BLOOD PRESSURE 
OC) Low Blood Pressure__ 


D. BOWELS 
OC) Acid Indigestion, 
O Constipation___ 


OC Irritable Bowel Syndrome___ 


—. CHEST 


anak » PRA 
F. CHOLESTEROL 


G. COORDINATION 


O Clumsy. 
O Klutzy___ 


| 


H. DIET 
O Easy Weight Gain 


QO Excessively Tired After Eating _ 
O Food Cravings__ 
O) Food Intolerances. 


CO) Hypoglycemia 


| 


(10-90%) of what you felt then? 


FOR OFFICE USE ONLY: 
General Score = /26 = % 
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A-Z SYMPTOM CHECK LIST 


<20% 


THYROID SYSTEM DYSFUNCTION (TSD) 


Date: 


INSTRUCTIONS: Please place an “X” in the box alongside each symptom that you currently experience. For all those that you 
mark an “X” then rate the severity of the symptoms as: 1=mild; 2<moderate; 3<severe, 


1. EARS O Irregular Periods. 
O Severe Menstrual Cramps 
O Ringing in the Ears 
T. MENTAL STATE 
J. EYES O Anxiety. 
O) Depression 
O Dry Eyes. 0 Low Self-Esteem 
O Panic Attacks. 
K. FERTILITY 
O Infertility U. MOUTH AND THROAT 
O Miscarriage an sha hhc aden 
L. FINGERNAILS (Snecma engin a asmre ag 
O Brittle Fingemaiis O Bad Breath 
O Unhealthy Nails____ O Canker Sores___ 
a er ee eR 
M. HAIR TAD 
O Dry Hair__ ibis armen 
Hair Loss 
(peepee Cj). NICOTINE AND CAFFEINE 
Seiniusiemeingrnieintoaarinerboreisition C | Eat Chocolate__ 
Gaeec AN rE? © | Drink Coffee__ 
OC | Drink Colas__ 
N. HANDS AND FEET O 1 Smoke__ 
adaware, 
O) Numbness or Tingling in Hands W. PREMENSTRUAL SYNDROME 
or Feet O Fluid Retention, 
O) Mood Swings 
0. HEADACHES O PMS___ 
O Headaches. riba eee 
O Migraines___ 
X. SKIN 
P. INFECTIONS ) Acne___ 
| —________<9 —<e 
ena ena 
O Frequent Sore Throats O Dry Skin__ 
O Easy Bruising 
O Flushing __ 
Q. INTOLERANCES Gramm 
O Cold Intolerance O itchiness. 
C) Heat Intolerance (AEE TS 
(@iieenieceenee, 
R. JOINTS AND MUSCLES 
O Arthritis Aches__ Y. SLEEP 
O Joint Aches___ pbrhehaounongni ceaneeaO Gomer, 
O Muscular Aches___ RG 
CO) insomnia 
S. MENSTRUAL PERIODS Z SWEATING 
QO Night Sweats 
O Heavy Menses__ ita SEL age 


1. Compared to a normal person what percentage (10-90%) of a normal person do you feel? 
2. Compared to the way you felt before developing all of these symptoms, all things taken together, would you say you tvel 


3. If you could fix three of the symptoms listed above, what would they be: A. 


Raw Score= ___/97=_ 


PLEASE ANSWER THE FOLLOWING ADDITIONAL QUESTIONS: 


Ratio = 


Figure 36-8: A-Z Symptom Check List: Thyroid System Dysfunction (<20%) (From: Pope Paul VI Institute research, 2004) 
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A-Z SYMPTOM CHECK LIST 


THYROID SYSTEM DYSFUNCTION (TSD) 


Name: 


INSTRUCTIONS: Please place an “X" in the box alongside each symptom that you currently experience. For all those that you 


Date: 


mark an “X" then rate the severity of the symptoms as: 1=mild; 2=moderate; 3=severe. 


A. GENERAL WELL BEING 

Decreased Concentration 
Decreased Memory. 
Decreased Sex Drive___ 
Depression, 
Fatigue 
Irritability. 
Lightheadedness 

Low Motivation___ 
Poor Recall__ 


ooo0000000 


B. ALLERGIES 
O Allergies. 
O Hay Fever. 
O Sinus Drainage 
O Stuffy Nose 


C. BLOOD PRESSURE 
0 Low Blood Pressure 


D. BOWELS 
O Acid Indigestion 
O Constipation 
OC Irritable Bowel Syndrome. 


£. COORDINATION 
O Clumsy. 
O Klutzy. 
O Poor Coordination___ 


DIET 
O Easy Weight Gain. 
O Excessively Tired After Eat- 


ing 
O Food Cravings. 

O Food Intolerances 

O Hypoglycemia 


G EARS 
C Ringing in the Ears. 


H. EYES 
O Dry Eyes 


|. FERTIUTY 
© Infertility 
O Miscarriage 


- 


FINGERNAILS 
O Brittle Fingernails 
O Unhealthy Nails 


K HAIR 
O Dry Hair 
0 Hair Loss. 


L. HANDS ANDFEET 
© Numbness or Tingling in Hands 
or Feet, 


M. HEADACHES 
O Headaches 
0 Migraines 


N. INFECTIONS 
0) Frequent Sore Throats 


O. INTOLERANCES 
O Cold Intolerance 
O Heat Intolerance_ 


P. JOINTS AND MUSCLES 
D Arthritis Aches 
D Joint Aches. 
O Muscular Aches 


MENSTRUAL PERIODS 
© Heavy Menses 


© Irregular Periods 


O Severe Menstrual Cramps. 


MENTAL STATE 

O Anxiety. 

O Depression 

O Low Self-Esteem 
0 Panic Attacks 


. MOUTH AND THROAT 


O Bad Breath 
O Canker Sores 


NICOTINE AND CAFFEINE 
O | Eat Chocolate 

C | Drink Coffee. 

0 | Drink Colas 

0 | Smoke 


|. PREMENSTRUAL SYNDROME 


O Fluid Retention 
O Mood Swings. 
O PMS 


. SKIN 


DO Acne 

O Dry Skin 

O Easy Bruising 
O Flushing. 

C itchiness 


|. SLEEP 


0 Insomnia 


SWEATING 
O Night Sweats 


PLEASE ANSWER THE FOLLOWING ADDITIONAL QUESTIONS: 


= 


Compared to a normal person what percentage (10-90%) of a normal person do you feel? 


2. Compared to the way you felt before developing all of these symptoms, all things taken together, would you say you feel 


(10-90%) of what you felt then? 


3. If you could fix three of the symptoms listed above, what would they be: A. 


FOR OFFICE USE ONLY: 
General Score =___—/26 = 


Figure 36-9: Revised A-Z Symptom Check List: Thyroid System Dysfunction (From: Pope Paul VI Institute research, 2004). 


Revised 7/1/03 
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Chas yster 37 


The Role of the Compounding Pharmacist 


Dana Reed-Kane, Pharm D. 


Viz of the protocols used in NaProTECHNOLOGY 
involve the use of compounded medications; 
therefore, the compounding pharmacist plays a vital role 
in the practice of NaPro&TECHNOLOGY. The triad rela- 
tionship between the patient, provider, and pharmacist 
is the basis of compounding pharmacy. Compounding 
pharmacists can create customized medications for pa- 
tients in a variety of dosage forms, delivery systems 
and strengths to uniquely meet each patient’s needs. 
Proper communication with the pharmacist is necessary 
for customization of the therapy. It is important to dis- 
cuss types of bases, release characteristics, inactive and 
active ingredients, etc. so that the pharmacist knows 
exactly how the medication is to be compounded. It is 
also very importnant to educate the pharmacist about 
the protocols and the proper administration of the thera- 
pies so that the patient is counseled properly at the 
pharmacy. 


Many people are unfamiliar with compounding pharma- 
cies and pharmacists. The following information de- 
scribes compounding pharmacy and its role in the de- 
livery of healthcare today. 


Compounding: The 1 

Pharmacy began with Hippocrates and Galen, who were 
physicians in the B.C. era and who obtained their rem- 
edies, unguents, lotions, elixirs, and decoctions from 
varieties of plants, minerals and, of course, from ani- 
mals. These were to foreshadow a future almost up to 
the present day because many of the still-finest rem- 
edies in use today come from plants, minerals, and ani- 
mals. Most chemically manipulated compounds of to- 
day are refinements and manipulations of compounds 
such as benzene, sugar, steroids, aldehydes, and more. 


From its beginnings, pharmacy and the use of drugs 
has been accompanied by a certain mystique. A disease 
in the old days had certain unknowns about it and was 
often alleviated with drugs, which took on “mystic” pro- 
portions to the superstitious. In the 19th and early 20th 
centuries, those remedies found their way into bottles 
and exotic packages and were sold. In the early 1900’s, 
the “drugstore” usually contained a dark, pleasant, 
mysterious-smelling back room...the prescription room. 
The prescription room was for compounding. This was 
the place where compounding of remedies was done by 
the pharmacist. Suppositories, capsules, ointments, lo- 
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tions, elixirs, fluid extracts, and tinctures were manufac- 
tured at the drugstore level. This went on until those 
notable pioneers such as Eli Lilly, E.R. Squibb, W.E. 
Upjohn and Merck found out that it was very lucrative 
to manufacture and package these drug delicacies for 
dispensation at the drugstore level. They could make 
them prettier, tastier, more stable, and less expensively 
than the druggist ever could, so the public thought. 
Together with marketing, this marked the beginning of 
the end for the old “drugstore” and the start of the 
pharmaceutical big-box industry. 


Compounding: The Definition 

—— 
The preparation, mixing, assembling, packaging, and la- 
beling of a drug or device as a result of a practitioner’s 
prescription drug based on the practitioner-patient-phar- 
macist relationship in the course of professional prac- 
tice. Compounding results in a customized medication 
prepared by a pharmacist according to a doctor’s speci- 
fications to meet an individual patient need. Compound- 
ing pharmacists generally make medications using raw 
chemicals, powders, and equipment. 


Compounding: The Pharmacist 

Lite Alas iniah ei een 
Pharmacy schools teach students to compound, and 
state boards of pharmacy test, license, and regulate this 
traditional practice of the profession. Recently, the Na- 
tional Association of Boards of Pharmacy developed 
“Good Compounding Practices Applicable to State-Li- 
censed Pharmacies” and the United States Pharmaco- 
poeia Convention, Inc. drafted “Pharmacy Compound- 
ing Practices.” In 1997, legislation was passed as part of 
the Food and Drug Administration Modernization Act 
(FDAMA) that set forth the federal legal parameters for 
compounding medications. These documents all rec- 
ognize the importance of compounding to quality medi- 
cal care in the United States, and establish standards 
for the entire profession of pharmacy. 


The compounding pharmacist is a problem-solver in the 
community working with patients and physicians to gain 
positive therapeutic outcomes. No other healthcare pro- 
fessional can prepare new dosage forms to meet patient 
needs. Even when modern scientific technologies have 
produced new chemical entities, the ability to combine 
one or more chemicals into a new preparation or pro- 
cess the existing dosage form into one that is better- 
suited for the patient has remained the domain of the 
pharmacist. Because every patient is different and has 


different needs, compounding pharmacy will always be 
an essential practice of the profession and of health 
care. 


Compounding: The Need 

—— 
The basis of the profession of pharmacy has always 
been the patient-physician-pharmacist relationship. 
Through this relationship, patient needs are determined 
and decisions are made about treatment regimens that 
may include a compounded medication. There are a 
number of reasons to compound medications includ- 
ing, but not limited to: 


Medications that are not commercially available: 
Manufacturers must be assured that there will 
be a return on their investment when entering 
the market place with a drug product. Therefore, 
physicians prescribe and pharmacists dispense 
only limited chemical forms, dosage forms, 
strengths, flavors, and packaging. Compound- 
ing allows the physician to prescribe a custom- 
tailored medication that is not available commer- 
cially. 


Medications that are not stable: 
Pharmacists prepare small quantities of the pre- 
scription more frequently to ensure stability of 
the product for its intended use. 


Modified commercially available medications: 
Physicians prescribe a commercially available 
medication in a different dosage form to meet a 
specific patient need and ensure patient compli- 
ance. For example, ifa patient is allergic to a pre- 
servative or dye in a manufactured product, the 
compounding pharmacist can prepare a dye-free 
or preservative-free dosage form. Some patients 
have difficulty swallowing a capsule require a 
lozenge. Many pediatric patients will not take 
their medicine when it is bitter but will take their 
medicine once it is flavored to their liking. 


Compounding: is ies 
Compounding is a fundamental aspect of the practice 
of pharmacy. Pharmacy practices, including compound- 
ing, have been historically regulated by state boards of 
pharmacy. The U.S. Food and Drug Administration 
(FDA) alternatively regulates manufacturers according 
to Good Manufacturing Practices. 
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In the late 80’s early 90’s, the FDA began taking en- 
forcement action against compounding pharmacists. In 
1995, the pharmacy profession introduced legislation 
on Capitol Hill clarifying that compounded medications 
were an essential part of the practice of pharmacy and 
that Congress did not intend to outlaw this practice 
when passing the Food, Drug, and Cosmetic Act of 1938. 


In November 1997, President Clinton signed the Food 
and Drug Administration Modernization Act (FDAMA) 
into law. This legislation included Section 503A, which 
formally addressed the practice of compounding phar- 
macy and invalidated an FDA claim that all compounded 
medications were new drugs in violation of the FDA 
new drug approval process as defined in the Food, 
Drug, and Cosmetic Act of 1938. 


Section 503A specifically exempted compounded drugs 
from the new drug application process and from compli- 
ance with good manufacturing provisions of the Food, 
Drug, and Cosmetic Act. However, section 503A also 
gave the FDA a new role in the regulation of pharmacy 
compounding by allowing the FDA to address abuse of 
the compounding label and pharmacies manufacturing 
drugs under the guise of “compounding.” 


A group of compounding pharmacies challenged the 
marketing and advertising provisions of Section 503A 
in District Court (Western States Medical Center v. Th- 
ompson). They claimed that the marketing and adver- 
tising provisions violated First Amendment rights of 
free speech. The pharmacists won their case in District 
Court. The court decided to sever the advertising sub- 
section from Section 503A of the FDAMA legislation. 


‘The FDA appealed the case to the Court of Appeals for 
the Ninth Circuit, where the pharmacists again won their 
case. However, the Appeals Court decided that the ad- 
vertising subsection of the legislation could not be sev- 
ered from Section 503A. Thus, the entire FDAMA Sec- 
tion 503A was discarded. 


The FDA appealed the case to the U. S. Supreme Court. 
On April 29, 2002 the Supreme Court ruled that the mar- 
keting and advertising provisions in Section 503A were 
unconstitutional violations of the First Amendment. 
However, the ability to sever the advertising provision 
was not appealed, so the decision of the Appeals Court 
carried on that issue. Section 503A was struck down in 
its entirety. 


In June 2002, the FDA issued a Compliance Policy Guide 
(CPG) for pharmacy compounding. In the absence of 
the regulatory framework provided by Section 503A, 


the FDA decided to issue immediate guidance concern- 
ing when it would exercise enforcement action against 
pharmacy compounding. The CPG identifies two FDA 
focal points related to pharmacy compounding. FDA’s 
first major concern is establishing a distinction between 
manufacturing and compounding. A second concern is 
the quality of compounded medications. The Interna- 
tional Academy of Compounding Pharmacists (IACP) 
and the pharmacy industry have commented to the FDA 
on many procedural and substantive problems with the 
CPG 


Compounding: Locating a Pharmacist in 
Your Area 

_ 
The International Academy of Compounding Pharma- 
cists (IACP) is an international, non-profit association 
established in 1991 to protect, promote, and advance 
the art and science of pharmacy compounding. [ACP 
provides support to more than 1,800 pharmacist, tech- 
nician, physician, and patient members through pro- 
grams and services including third-party advocacy, 
government representation, regulatory analysis, public 
relations support, referral services, literature searches, 
and a fellowship program. If you would like to locate a 
pharmacist in your area call 1-800-927-4227 or visit the 


website at www. iacprx.org . 


Compounding: Quality Control 

ee 
Once you have located a pharmacist it is important to 
make sure they are well trained, educated, law abiding, 
and reputable. In order to do this, you can ask the fol- 
lowing questions to determine the pharmacist’s degree 
of expertise, qualifications, and quality control mea- 
sures: 


1. How many hours of compounding-related continu- 
ing education do your pharmacists receive per year? 
If specialized, how many hours in that specialty? 


2. Are you members of any of the following organiza- 
tions: 


a. PCCA (Professional Compounding Centers of 
America)- represent, train, provide continuing 
education, and offer technical support for over 
3500 compounding pharmacies worldwide. 


b. IACP (International Academy of Compound- 
ing Pharmacists)- represent and provide con- 
tinuing education for over 1500 compounding 
pharmacists worldwide. 
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c. ACA(American College of Apothecaries)- rep- 
resent, train, and provide continuing educa- 
tion for over 700 pharmacists nationwide. 


3. Who does the actual compounding of the products 
and what is his or her training? 


a. Pharmacist 
b. Intern 
c. Certified technician 


4. What is your pharmacist-to-technician ratio? 


5. How do you ensure proper compounding of prod- 
ucts? 


a. Do you have an analytical balance with printer? 


b. Do your pharmacists check the products be- 
fore, during, and after the compounding pro- 
cedure? 


6. Do you use the most up-to-date technology to docu- 
ment compounding procedures? (e.g. computerized 
logging system which tracks a chemical’s lot, expi- 
ration, and quantity as well as checking for math- 
ematical accuracy) 


7. With regard to sterile products compounding: 

a. Do you havea class 10,000 clean room? 

b. Do you have a class 100 hood? 

c. Are your clean room and/or hood regularly in- 
spected? 

d. Do you have an autoclave? 

e. How are your end-products sterilized? 

f. Do you have your products checked for po- 
tency, sterility, and pyrogens? 

g. Do your compounding personnel undergo pro- 
cess validation tests? 

h. Are your compounding personnel specially 
trained or certified? 

i. Do you follow the ASHP (American Society of 
Health-System Pharmacists) Guidelines on 
Quality Assurance for Pharmacy Prepared Ster- 
ile Products and/or the USP (United States 
Pharmacopoeia) Chapter 1206 guidelines for 
sterile product compounding? 


8. Do you purchase your chemicals from a reliable 
source that inspects for quality using USP/NF guide- 
lines? 


9. How do you determine product stability and expira- 
tion dating? 


10. Do you have a system in place for dealing with a 
recalled product, batch, or chemical? 


11. Do you have a system in place to deal with dispens- 
ing/compounding errors and ADR’s? 


12. Do you have a quality assurance or follow-up pro- 
gram? 


13. Do you research and supply written and/or verbal 
information about the compounded product to the 
patient and/or provider? 


14. Do you uphold the triad relationship of compound- 
ing, which involves the patient, provider, and phar- 
macist as the basis for pharmacy practice? 


15. Do you follow current state and federal regulations 
applicable to the practice of compounding phar- 
macy? 


16. Do you compound products that are outside your 
area of expertise? Do you refer to a colleague when 
the request is outside your area of expertise? 


17. Is your compounding environment suitable for pro- 
cessing quality products? 


If the pharmacist you are interviewing can answer these 
questions, you can be assured that you have found a 
qualified pharmacist. You yourself may not know all the 
answers to all of these questions, but based on the 
answers from the pharmacist, you can figure out if they 
are competent. The relationship between pharmacist and 
provider is extremely important when using com- 
pounded therapies for NaProTECHNOLOGY. It is won- 
derful to have a working relationship with a compound- 
ing pharmacist in your area that is available at a mo- 
ments notice to serve your patients. 


Compounding: Natural Hormones 

—— 
Although natural, bioidentical hormones have been 
available to women for over fifty years in both the United 
States and Europe, they have not been prescribed widely 
by the majority of doctors primarily because of the patent 
system in the United States. 


Natural, bioidentical hormones cannot be patented for 
the same reasons you can not patent natural air, water, 
or vitamins; substances found in nature cannot be pat- 
ented. Our pharmaceutical industry is driven by profit; 
therefore, there is little or no financial incentive for phar- 


maceutical companies to spend the $200 million plus 
necessary to patent, develop, and test even one of these 
hormones, and to then get it approved by the Food and 
Drug Administration (FDA), Many more millions would 
then be necessary to bring an approved hormone to 
market and to promote it to providers and their patients. 
A patent grants an exclusive right to sell the patented 
product for 17 years from the date of issue. The pharma- 
ceutical industry is not interested in researching and 
developing therapies that are natural because they are 
not unique or financially inviting. Unpatentable natural 
bioidentical hormones can be manufactured by any 
pharmaceutical company as well as compounded by 
pharmacists, as long as standards of purity and consis- 
tency of dose are met. 


With a lack of manufactured pharmaceutical products 
on the market, comes a lack of education by providers 
and a lack of research in the clinical setting. The phar- 
maceutical industry pays for a majority of clinical re- 
search trials. Without industry support, clinical trials 
using natural bioidentical hormones are far and few be- 
tween. Providers today, who have little time to keep up 
with the world of double-blind, placebo-controlled drug 
trials reported in the top-of-the line medical journals, 
are completely in the dark about the use of natural hor- 
mones. Their use is not taught in any medical school or 
promoted by any pharmaceutical company, the other 
major source of information for nearly all “conventional” 
healthcare providers. Because the pharmaceutical in- 
dustry is not interested in these products, the large de- 
finitive studies that might demonstrate the efficacy and 
safety of natural hormones will likely never be done 
unless the government steps in and funds a trial. 


Compounding: What Consumers Really 


Se 


The term “natural” is used often in our society today. 
To many consumers, “natural” implies “safer.” That 
perception explains the demand for natural skin care 
products, foods, and pharmaceuticals. Often, however, 
the manufacturing of natural products is not well-regu- 
lated, and the significance of the word “natural” has 
different meanings for consumers and manufacturers. 
Natural hormone replacement therapy (NHRT) is a mis- 
nomer. The correct term is “bioidentical” hormone re- 
placement therapy (BHRT).” Consumers, pharmaceuti- 
cal companies, physicians, pharmacists, and other 
healthcare providers must be aware of the definition of 
natural hormone replacement therapy and that the term 
“BHRT” is more accurate than “NHRT.” 
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Facts about BHRT 
The Medical Definition: Natural = Bioidentical 


BHRT is currently a topic of great interest to women 
and men. Bioidentical hormones have the exact molecu- 
lar structure as those made in the human body. In other 
words, the two are isomolecular and indistinguishable 
from each other. Bioidentical hormones produce the 
same physiologic responses as those of endogenous 
hormones. As mentioned above, the Food and Drug 
Administration (FDA) considers bioidentical hormones 
to be natural regardless of their source, and as a result, 
they cannot be patented. 


Misconceptions About BHRT 

The public and most members of the medical commu- 
nity are confused about the significance of BHRT. Ironi- 
cally, consumers tend to be more concerned about the 
sources of hormones rather than the effects produced 
by those hormones. Bioidentical hormones can be ex- 
tracted and derived from a variety of different sources, 
such as plants (soy or yams) or animals (pigs or horses). 
They can also be produced synthetically. However, 
hormones of plant or animal extraction that are 
bioidentical to human hormones are still not completely 
natural in the purest sense because they undergo 

a laboratory process and several synthetic processing 
steps before the bioidentical end product is obtained. 
There is no commercially available or compounded prod- 
uct that is both completely natural and bioidentical. 


What Consumers Really Want 


The Consumer Definition: Natural = Plant Derived and 
Bioidentical 


NHRT involves two important issues: the source of the 
product and the end product. Which is more important? 
The physiologic effect of the end product should be 
the only concern, but the lay public is most comfort- 
able with hormones that are obtained from a plant 
source and that are also bioidentical. Few commer- 
cially available products fit this description; however, 
compounding pharmacists can help consumers acquire 
these products. 


The following examples are types of commercially avail- 
able products that may be construed as being natural. 
Phytoestrogens may be advertised as a natural hormone 
treatment because they are derived from plants, but they 
are not bioidentical to human hormones. Recently, sev- 
eral pharmaceutical companies have developed new 

products that are marketed as being natural because 
they are derived from plants such as soy or yam, but 


471 


472 


The Medical and Surgical Practice of NaProTECHNOLOGY 


few are truly natural because they are not bioidentical. 
Sometimes, a bioidentical hormone is combined with 
another completely synthetic nonbioidentical hormone, 
and the result is advertised as a natural product. The 
most often prescribed estrogen hormone replacement 
available is advertised as a natural product because it is 
derived from the urine of pregnant mares, but it is not 
bioidentical to human estrogen. However, if pure es- 
trone were extracted and isolated from pregnant mares’ 
urine, we would have the first truly natural hormone in 
the purest sense because it would be obtained from a 
natural source and would also be bioidentical. Insulin 
that is extracted from cows or pigs may be obtained 
from a natural source, but it is not bioidentical to human 
insulin, and thyroid hormone extracted from a pig is 
also not bioidentical to the equivalent hormone in hu- 
mans. Ultimately, the source of the product is not as 
critical an element when natural signifies bioidentical. 


Meeting the Needs of the Consumer 

SS 
Few commercially available products contain plant-de- 
rived bioidentical hormones, the best source of which 
is a compounding pharmacy. Compounding pharmacists 
can prepare plant-derived bioidentical hormones from a 
physician’s prescription in a variety of dosage forms, 
strengths, and combinations that can be customized for 
each patient’s needs to improve the outcome of treat- 
ment. As mentioned above, compounding pharmacists 
must comply with the regulations of state boards of 
pharmacy, and they have access to the highest grade 
(United States Pharmacopoeia [USP]) bulk chemicals 
and to state-of-the art equipment with which they can 
accurately prepare hormone formulations. 


Compounding: The History of Natural 
Hormones 
a 
It was Russell Marker, a chemist, who in the early 1940s 
made the breakthrough discovery of hormones. He dis- 
covered a way to replicate human hormones by synthe- 
sizing the plant substance diosgenin, found in abun- 
dance in the wild yam plant. Marker’s discovery could 
not be patented and this proved fateful for women ev- 
erywhere, because it meant that no U.S. drug company 
would decide to market natural hormones. Without a 
patent, a drug company would be unable to control the 
marketplace, thereby limiting potential profit. 


At the time of his discovery, scientific interest was fo- 
cused on birth control, and Marker’s discovery led to 
the development of a patentable synthetic version of 


natural progesterone-which became known as proges- 
tin-which was strong enough to break into a woman’s 
menstrual cycle. 


In the 1960s, we saw the birth of estrogen replacement 
therapy for women at midlife. Millions of women began 
using the estrogen drug Premarin. It was promoted in 
the book Feminine Forever by Dr. Robert Wilson, a 
New York gynecologist, with the support from Ayerst 
Laboratories, makers of Premarin. Premarin was and still 
is manufactured from horse urine and although it is some- 
times touted as “natural” because of its animal origin, it 
contains estrogens that are foreign to a woman’s body. 
What is natural to horses is not natural to women. At 
first, women were given Premarin alone, and by the 1970s 
approximately eight million women had been prescribed 
the drug. Then in 1977, studies done at Kaiser 
Permanente hospital in San Francisco showed that 
women on Premarin had a rate of endometrial cancer 
five times higher than that of non-users. Many women 
died from this early use of Premarin. 


In order to remedy this risk of endometrial cancer, we 
saw the birth of the progestin Provera (medroxyproges- 
terone acetate), Given along with Premarin, it could bal- 
ance the unopposed estrogen and protect the uterus 
from endometrial cancer. Provera was developed by 
using natural progesterone as its base substance and 
included a chemically attached medroxy group so that it 
could be patented by the Federal Drug Administration 
(FDA). 


Natural hormones have been available for years. Major 
drug manufacturers, such as Schering-Plough and 
Upjohn have been synthesizing progesterone, estro- 
gen, and testosterone from wild yam and soy and sell- 
ing it to other drug companies to use in their synthetic 
preparations for years. It is from these same companies, 
that compounding pharmacists are able to obtain these 
same high quality FDA approved ingredients for use in 
compounding. Natural bioidentical hormones have been 
manufactured, are commercially available, and are pre- 
scribed widely in Europe. 


Compounding: Where We Are Today with 
biel Eli ee 
There are a few natural bioidentical products commer- 
cially available in the U.S. today; however, some of them 
are not manufactured in the most suitable dosage forms, 
strengths, vehicles, or delivery systems. Most of them 
have been manufactured into unique dosage forms, a 
back door approach to obtaining a patent for a natural 
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product. The FDA will grant a process patent for a prod- 
uct to protect the way in which it was manufactured. 
This is why there are so many estradiol patches on the 
market and also how Prometrium, Crinone, and many 
others have made it to the market. 


Compounding pharmacists can tailor the dose and dos- 
age form to a particular patient’s individual needs. This 
is especially important in NaProTECHNOLOGY. For in- 
stance, if a patient is allergic to peanuts, Prometrium 
may not be the best choice for progesterone therapy 
because it is contained in peanut oil. Also, in the case of 
Progesterone, the dosage form and delivery system are 
extremely important with regard to blood levels and clini- 
cal effect. The oral route may not be the preferred route 
in every clinical situation. Compounding pharmacists 
can compound natural estrogens (estrone, estradiol, 
estriol), progesterone, testosterone, dehydroepi- 
andosterone, pregnenolone as well as thyroid supple- 
ments such as T, and T, in a variety of dosage forms 
(micronized capsules, oil filled capsules, vaginal cap- 
sules, slow release capsules, creams, ointments, gels, 
suppositories, injections, sublingual lozenges) and 
strengths to meet your individual patient’s needs. 


Compounding: Picking Up the Pieces 
After the WHI 
Oe 
Hormone replacement therapy has been under constant 
scrutiny since WHI. Unfortunately though, all forms of 
hormone replacement therapy keep getting lumped into 
one and the fact that Prempro” and Premarin” were the 
only forms studied keeps getting dismissed. The re- 
sults from the WHI study cannot be extrapolated to all 
forms of hormone replacement therapy, especially 
bioidentical hormone replacement therapy. 
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Compounding: Insurance Reimbursement 


A common misconception is that compounded prescrip- 
tions are expensive, cost prohibitive, and not covered 
by insurance companies. This is absolutely false. The 
average cash price of a prescription in a compounding 
pharmacy today is about $35-$40. With the rising costs 
of insurance co-pays and deductibles, many patients 
are finding it less expensive to use compounded pre- 
scriptions as well as more advantageous due to the fact 
that they are customized to meet their needs. Often times, 
several medications can be combined into one dosage 
form in order to decrease cost, improve compliance, and 
maximize dosing efficiency. 


Some insurance companies do cover the cost com- 
pounded prescriptions; however they do not reimburse 
the pharmacy adequately to cover all of the costs asso- 
ciated with the prescription. Often, the reimbursement 
only covers the cost of the ingredients and does not 
include coverage for the labor and expertise of the phar- 
macist. It is for this reason that many compounding 
pharmacies do not accept insurance coverage for com- 
pounded prescriptions. Many compounding pharma- 
cies offer customized claim forms for patients wishing 
to submit claims for reimbursement. This technique has 
been successfully used by patients all over the country 
with a wide variety of insurance companies. Every in- 
surance company deals with the processing of com- 
pounded prescription claims differently. The reason why 
some insurance companies do not cover the cost of 
compounded medications is because it takes more time, 
energy and paper work to process the claim. Because 
every prescription is unique, every claim has to be dealt 
with on an individual basis. It is easier for the company 
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your patients to contact their insurance company, as 
well as the pharmacy, if they are interested in obtaining 
insurance coverage for their prescription. Again, leav- 
ing insurance reimbursement aside, most compounded 
prescriptions are not cost prohibitive. 
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Part IV: 


dnfertility 


“NaProTECHNOLOGY allows for the diagnosis of the 
underlying problem and the treatment of the underlying 
causes. It has excellent pregnancy rates and, with appropri- 
ate evaluation and treatment, it fosters a natural accep- 
tance of the underlying condition because the underlying 
causes are understood...[T]he diseases that cause infertility 
are identified and treated, a foundation is laid for future 
success, and more total pregnancies per woman are 
achieved than with the ART approaches.” 


Thomas Hilgers, M.D 
Chapter 40 
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Trends and Deficiences in Infertility 
Evaluation and Treatment 


| ree is usually defined as the inability ofa couple 
to achieve pregnancy when not using contraceptives, 
but engaging in random intercourse, over the course of 
at least one year. This definition is based upon the origi- 
nal 1950 investigations of Tietze, et al., who reported 
that 90 percent of 1727 couples, followed for one year, 
became pregnant.' This leaves 10 percent of couples as 
a group which can be classified, by subtraction, as in- 
fertile. More recently, it has been suggested that an in- 
fertility evaluation can be performed and treatment initi- 
ated if a couple has failed to achieve a pregnancy after 
six months of trying.’ 


According to the 1995 National Survey of Family Growth 
(NSFG), the only source of current, nationally represen- 
tative infertility data, it has been estimated that there are 
6.2 million women of reproductive age in the United States 
who have impaired fecundity’ (Table 38-1). The inci- 
dence has increased significantly from 10.8 percent of 
married women in 1982 to 12.9 percent in 1995. 


Projections on the number of women with impaired fe- 
cundity over the next 20 years suggests that it will in- 
crease slightly and that, by the year 2025, the number 
will range from 5.4 to 7.7 million, with the most likely 
number just under 6.5 million.* Reasons for this increase 
are not entirely understood, but it is known that the use 


of oral contraceptives increases the delay-in-concep- 
tion time® and also contributing is the increased inci- 
dence of sexually-transmitted diseases. 


Infertility is further divided into primary and secondary. 
Primary infertility is the inability to achieve any preg- 
nancy while secondary infertility presupposes the ex- 
istence of at least one previous pregnancy. In most in- 
fertility programs, about 40 percent of the patients com- 
ing for medical assistance will be in the secondary infer- 
tility category. 


Table 38-1: Women with Impaired 
Fecundity in the United States 
National Survey of Family Growth: 1995 
1982-1995! 


Number of Women Prevalence among 
Year with Impaired Fertility | Married Women (%) 


1982 4.6 million 10.8 
1988 4.9 million? 10.7 
1995 6.2 million? 12.9 


1. From: Chandra A, Stephen EH: Impaired Fecundity in the United States: 
1982-1995, Family Planning Perspectives. 30: 34-42, 1998 


2, The percentage of women who ever sought medical help was 44% 
increasing from 2.1 million in 1988 to 2.7 million in 1995. 
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1976 1980 1984 
Figure 38-1: Childlessness among women 40-44 years of 
age in selected years from June 1976 through June 1998 
(From: Bachu A, O'Connell M: Fertility of American Women: 
Population Characteristics. Current Population Reports. US 
Dept of Commerce. June 1998 [Issued Sept 2000)). 


1988 1992 1998 
Year 


Infertility takes a psychological toll on those who suf- 
fer with it. Moderate to high levels of grief and depres- 
sion can be seen in women experiencing infertility.” 
This creates added stress which may negatively impact 
the evaluation and treatment of the infertility problem. 


As infertility has increased in the population, so has 
childlessness. In a study conducted by the U.S. Cen- 
sus Bureau, the percentage of women aged 40 to 44 
years of age who are childless, increased from 10 per- 


cent to 19 percent between 1976 and 1998. While not all 
of this can be presumed to be associated with increas- 
ing rates of infertility, some of it clearly is.* 


Over the last 35 years, the evaluation and treatment of 
the infertile patient has undergone significant change. 
This was mostly influenced by the introduction of in 
vitro fertilization in 1978. Since that time, most of the 
trend in the treatment of infertility has been in develop- 
ing means to artificially replace the natural procreative 
system. This has had an enormous and, one could ar- 
gue, a significantly deleterious effect on the medical 
care of this group of women and on the practice of medi- 
cine itself. 


It is the purpose of this chapter to critically review these 
events that have occurred over these last several de- 
cades, putting forth some startling new questions. 


Evaluation of Infertility 

——————————— 
The evaluation of infertility has undergone somewhat 
of a metamorphosis over the last several decades. An 
interest in identifying the underlying causes of the in- 
fertility problem have diminished significantly. As a re- 
sult, few diagnostic tests are being performed and some 
of those that are selected are less meaningful. 


Table 38-2: Basic Infertility Evaluation according to 
Representative Authorities 


Repro Endocr 
Practice Pattern 
Evaluation Item 1997' 


History & physical — 


BBT One or more (98.0) 
Mid luteal phase Two or more (86.1) 


EMBx 

HSG Yes (96.0) 
Day 3 FSH Yes (54.3) 
SFA Yes (99.9) 
Clomiphene challenge Yes (54.3) 
Laparoscopy Yes (89.1) 
Pelvic ultrasound Yes (54.5) 
Hysteroscopy Yes (53.2) 
Post-coital Yes (79.0) 


Carr and Ryan, Boston 
Blackwell et al IVF 
1998? 1999° 2002* 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes _— (LH predictor kit) 
Yes Yes (SHSG) Yes 
Yes (if >35) Yes Yes 
Yes Yes Yes 
a Yes _ 
— sa Optional 


1, From: Glatstein Z, Harlow BL, Hornstein MD: Practice Patterns Among Reproductive Endocrinologists: The Infer- 


tility Evaluation. Fertil Steril 67: 443-451, 1997, 


2 From: Bradshaw KD, Chantilis SJ, Carr BR: Diagnostic Evaluation and Treatment Algorithms for the Infertile Couple. 
In: Carr BR, Blackwell RE (Eds. ): Textbook of Reproductive Medicine, 2nd Ed. Appleton and Lange. Stamford, CT, 


1998. 


3. From: Rein MS, Barbieri RL: The infertile Couple. In: Ryan KJ, Berkowitz RS, Barbieri RL, Dunaif A: Kistner's 


Gynecology and Women's Health. Mosby, St. Louis, 1999. 


4, From: Bayer SR, Alper MM, Penzias AS: The Boston IVF Handbook of Infertility. Parthenon Publishing Group. Boca 


Raton, 2002 
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In Table 38-2, tests recommended for a basic infertility 
evaluation according to representative authorities in 
reproductive medicine are outlined. While most every- 
one would recommend that the patient undergo a his- 
tory and physical examination, there is not always agree- 
ment with regard to the other tests to be performed. 
Ovulation assessment needs to be carried out, but tech- 
niques such as basal body temperatures, mid-luteal 
phase progesterone levels and endometrial biopsy, 
which, in some ways, can be considered “medieval” are 
often recommended. The LH predictor kits which are 
also recommended by some have significant drawbacks. 


Programs also want to test for tubal patency and the 
integrity of the uterine cavity. This is often undertaken 
with the use of hysterosalpingography. Hypothalamic- 
pituitary integrity is tested with a day-3 FSH level and, 
of course, the male is tested with a seminal fluid analysis. 


In addition to the above, such tests such as a clomi- 
phene challenge test, pelvic ultrasound examination, 
post-coital test and hysteroscopy are used, but only 
sparingly. Laparoscopy is often considered an optional 
examination and not one which would be used routinely. 


There are other tests that are often recommended in 
varying degrees by different programs. These would 


include such things as rubella and hepatitis serology, 
HIV testing, Chlamydia serology, evaluation for sperm 
antibodies and sperm penetration.”"? 


Unfortunately, tests such as the basal body tempera- 
ture, mid-luteal phase progesterone, endometrial biopsy 
and LH testing kits, are not definitive tests for ovula- 
tion and definitely not adequate for identifying defects 
of ovulation. The first three will test for the production 
of progesterone by the ovary (but not dysfunctional 
progesterone production). However, in most of the ovu- 
lation defects, a corpus luteum is formed (even if ovula- 
tion has not occurred) and progesterone is produced 
causing presumptive signs of ovulation when, in fact, 
ovulation has not occurred or is defective. In addition, 
one can have a perfectly normal LH surge (which will 
show up in the LH test kits) in cycles where an unruptured 
follicle is present and ovulation has not occurred. Un- 
fortunately, concepts such as “if a woman is having 
regular menstrual cycles that are 23 to 39 days in length, 
then she is ovulating,” while erroneous, continue to be 
persistent." 


Hysterosalpingography, while having its own value, also 
has its limitations. In the presence of a normal 
hysterosalpingogram, laparoscopy may identify other 
pelvic disease in about half of the patients." 


Table 38-3: Causes of Infertility according to Representative Authorities 


Johns 

Hopkins 
Cause 1995" 
Male factor 6.2 
Tubal factor 39.2 
Tubal/peritoneal factor _ 
Unexplained 23.6 
Ovulatory dysfunction _ 
Endometriosis 25.8 
Diminished ovarian reserve a 
Uterine/cervical factor 2.1 
Immunological factor 3:1 


Multiple factors, female only — 
Multiple factors, female & male — 
Other = 


Boston 
Yen IVF National 
1999? 2002° 2003* 
25 30 19.0 
22 = 14.8 
17 25 11.2 
27 20 5.8 
5 _ 74 
_ — 5.0 
oe 5 43 
— _ 12.7 
- — 18.2 
4 _ 5:2 


Total does not equal 100% due to rounding 


Wallach EE, Zacur HA (Eds): Reproductive Medicine and Surgery, Mosby. St. Louis, 1995 


2 Yen SSC, Jaffe RB, Barbieri RL (Eds): Reproductive Endocrinology: Physiology, Pathophysiology and 
Clinical Management. 4th Ed. WB Saunders Co., Philadelphia, 1999 


w 


Boca Raton, 2002 


Bayer SR, Alper MM, Penzias AS: The Boston IVF Handbook of Infertility. Parthenon Publishing Group 


4. 2001 Assisted Reproductive Technology Success Rates: National Summary and Fentility Clinic Reports. 
Centers for Disease Control and Prevention. National Center for Chronic Disease Prevention and Health 
Promotion. Division of Reproductive Health. Atlanta, Georgia, December 2003 
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Causes of Infertility 

SS 
In assessing the literature and seeing patients who have 
been evaluated elsewhere, it is very difficult to get an 
accurate view of the underlying causes of infertility. 
Representative authorities each have a different view 
of what might be significant. While it is generally stated 
that 30 percent of infertility problems will be related to a 
male factor problem, 30 percent to a female factor prob- 
lem and 40 percent to a combination of the two, docu- 
mentation of that is difficult to find. 


In a recent review of the causes of infertility identified 
by various authorities (Table 38-3), infertility was 
thought to be due to the male factor in a range of 6.2 to 
30 percent. There were a multitude of causes found in 
women, including tubal factor, tubal/peritoneal factor, 
ovulatory dysfunction, endometriosis, diminished ova- 
rian reserve, uterine/cervical factors, immunological fac- 
tors, and unexplained reasons. But in some cases, Ovu- 
latory dysfunction was not identified as a cause and in 
other cases endometriosis was not identified. In most 
cases, endometriosis was seen to be a relatively infre- 
quent cause of infertility. 


In the national data set from the various IVF centers 
around the United States, multiple factors affecting the 
woman only were identified in 12.7 percent of patients 
and multiple factors involving both the man and the 
woman were identified in 18.2 percent. 


Endometriosis was identified as the causative factor in 
5, 7.1 and 25.8 percent of the patients, but endometrio- 
sis is extremely difficult to diagnose without 
laparoscopy. Cervical factor was identified in a very small 
percentage of patients. Hull, in 1998, pointed out that 
cervical mucus defects and disorders are infrequent 
causes of infertility (3%) and are practically difficult to 
diagnose with certainty. Furthermore, he pointed out 
that the most obvious defects result from cervical sur- 
gery, particularly conization of the lower cervical canal.’ 
This was echoed by the Boston IVF group’ who went 
on to say that “some women notice this change in the 
cervical mucus, whereas others do not,” implying that 
this information is not reliable or helpful. In this regard, 
the obvious following question would be: Why do some 
women not notice this change in the cervical mucus? 


Laparoscopic evaluation in the infertile woman has been 
known for many years to provide a high yield of signifi- 
cant pelvic pathology.'* More recently, this has again 
been identified in a group of infertile women thought to 
be at low risk for altered pelvic anatomy. Of 100 patients 
with a negative reproductive workup, up to the point of 


laparoscopy, 68 had pathology of reproductive signifi- 
cance including intrinsic tubal disease (n=24), peritubal 
adhesive disease (n=34) and endometriosis (n=43) and 
some in combination. Although the hystero- 
salpingogram was read as normal in all women, tubal 
disease was diagnosed laparoscopically. The en- 
dometriosis was stage I-II in 22 of the patients, but stage 
II in 13 and stage IV in six patients.'° 


Approaches to Treatment 

—_. 
A staircase approach to the current treatment of infertil- 
ity is shown in Figure 38-2. Many programs have devel- 
oped omplex algorithms for the implementation ofa treat- 
ment program for the infertile patient.2"'' These algo- 
rithms involve almost invariably, an artificial approach 
to reproduction. The approaches tend to replace the 
normal sexual procreative union with a physician sub- 
stitute for the procreative act. While in most textbooks 
this is referred to as “assisted reproductive technol- 
ogy” (ART), in this textbook it is referred to as “artificial 
reproductive technology” because it does not meet the 
Catholic definition of “assisted.” 


Treatment usually begins with some type of ovulation 
induction protocol often employing “super-ovulation 
strategies.””'’ Usually some form of artificial insemina- 
tion, either with the husband’s sperm or a donor sperm 
is also implemented. 


When these do not work effectively, then in vitro fertili- 
zation is usually recommended. On occasion, reconstruc- 
tive pelvic surgery, either by laparotomy or, most likely, 


hMG or 
nMG - [UI 


Short Term 
Treatment of 
Fertility Factors 


identity Some 
Intertility Factors 


Figure 38-2: A staircase approach to current evaluation and 
treatment of infertility. It is recommended that for women older 
than 35 years, the first two steps should be rapidly com- 
pleted. For women younger than 30 years of age, more time 
can be spent on these steps. CC = clomiphene citrate; IUI = 
intrauterine insemination; hMG = human menopausal gona- 
dotropin; IVF = in vitro fertilization. 


by operative laparoscopy, is still used but over the last 
10 years, has been utilized less and less. In fact, there is 
great concern at this time as to the overall surgical skill 
of the reproductive specialist in providing these types 
of therapies. 


Since the artificial reproductive technologies represent 
the major approach to infertility treatment at the present 
time, special attention will be given to these approaches. 


Artificial Insemination 


One of the main techniques used in the current practice 
of reproductive medicine to help women become preg- 
nant is artificial insemination. This is a technique where 
the physician usurps the role of the husband or father 
by performing an insemination procedure. This proce- 
dure can be done with either fresh or frozen 
(cryopreserved) sperm from either the husband or a 
donor by placing the sperm within the cervix or by by- 
passing the cervix through direct injection of the sperm 
into the uterine cavity. The procedure is usually com- 
bined with the stimulation of ovulation with either clo- 
miphene citrate or FSH. The insemination is usually 
timed with the use of ultrasound observation of ovula- 
tion or the use of the urinary LH test kits. 


Success rates for non-medicated intrauterine insemina- 
tion (IU]) is not much different than for random acts of 
intercourse (Table 38-4). With either clomiphene citrate 
or FSH stimulation combined with IUI, the per-cycle 
success rates does go up but so too does the multiple 
pregnancy rate. In reviewing pregnancy rates, the “per 
woman” rates are consistently lower than the life table 
rates.'* 


Itis well accepted that artificial insemination with donor 
sperm (AID) is more effective than artificial insemina- 
tion with husband’s sperm (AIH) when used in women 


Table 38-4: Success Rates of 


Artificial Insemination! 


Success Rate Multiple Pregnancy 


Treatment (per cycle) (%) Rate (%) 
Observation 3-4 1 
Non-medicated IUI* 4 1 
Clomiphene citrate-IUI 8-10 10 
FSH-IUI 15-18 20-25 


1. From: Bayer SR, Alper MM, Penzias AS: The Boston IVF Handbook of Infer- 
tility. Parthenon Publishing Group, Boca Raton, 2002 


2 1Ul=intrauterine insemination 
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whose husbands have severe oligospermia.'””’ But the 
procedure presumes the acceptance of an unidentified 
biological father. This poses significant and legitimate 
moral and ethical problems for the patients. 


In reviewing the studies on AIH, control subjects who 
are of similar medical background, and who have fertil- 
ity focused intercourse (FFI), are never used as con- 
trols. As a result, an artificial approach to insemination 
is used as a replacement for natural insemination with 
little or no evidence that it is superior. 


This approach to the care of fertility-related problems 
has also led to a denigration of the integrity of both 
marriage and parenthood. It has been used to impreg- 
nate single women**** and lesbians.** The role of the 
father in the healthy parenting of children has been dis- 
carded by many physicians. This is irresponsible and 
purposely puts children in danger. 


Artificial Reproductive Technologies 


The artificial reproductive technologies (ART) include 
all fertility treatments in which both eggs and sperm are 
handled. In general, ART procedures involve surgically 
removing eggs from a woman’s ovaries, combining them 
with sperm in the laboratory and returning them to the 
woman’s body or donating them to another woman. 
They do not include treatments in which only sperm are 
handled (for example, intrauterine or artificial insemina- 
tion) or procedures in which a woman takes drugs only 
to stimulate egg production without the intention of 
having eggs retrieved. 


The types of ART include the following:”° 


IVF (in vitro fertilization): This involves extracting 
a woman’s eggs, fertilizing the eggs in the labora- 
tory and then transferring the resulting embryos into 
the woman’s uterus through the cervix. For some 
IVF procedures, fertilization involves a specialized 
technique known as intracytoplasmic sperm injec- 
tion (ICSI). In ICSI, a single sperm is injected di- 
rectly into the woman’s egg. 


GIFT (gamete intrafallopian transfer): This involves 
the use of a laparoscope to guide the transfer of 
unfertilized eggs and sperm (gametes) into the 
woman’s fallopian tubes through small incisions in 
her abdomen. 


ZIFT (zygote intrafallopian transfer): This involves 
fertilizing a woman’s eggs in the laboratory and then 
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using a laparoscope to guide the transfer of the fer- 
tilized eggs (zygotes) into her fallopian tubes. 


In addition, the ART procedures are often categorized 
according to whether the procedure used a woman’s 
own eggs (non-donor) or eggs from another woman 
(donor) and according to whether the embryos used 
were newly fertilized (fresh) or previously fertilized (fro- 
zen and then thawed). The ART procedure includes 


several steps and is typically referred to as a cycle of 


treatment. 


In 1992, the United States Congress passed the Fertility 
Clinic Success Rate and Certification Act of 1992 
(FCSRCA). This required that all clinics performing ART 
in the United States annually report their success rate 
data to the Center for Disease Control (CDC), The CDC 
uses the data to publish an annual report detailing the 
ART success rates for each of these clinics. One of the 
inherent drawbacks to this reporting requirement is the 
fact that the CDC contracts with a professional society 
(The Society of Assisted Reproductive Technology — 
SART), to obtain the data published each year in the 
ART success rate’s report. SART is an organization of 
ART providers affiliated with the American Society for 
Reproductive Medicine (ASRM). While cooperation of 
the ART clinics is important to conduct such a data 
analysis, it does produce a potential conflict of interest 
with regard to the type of data reported. Nonetheless, 
the report provides the only national data available for 
the United States on the ART programs. A review of the 
data provided in the December 2003 report (2001 Na- 
tional Summary) is now presented. 


The success of ART is presented in a variety of differ- 
ent ways. The three major ways include the number of 
“live births per cycle started,” the “live births per re- 
trieval,” and the “live births per transfer.” The most im- 
portant statistic from an infertility patient’s point of view 
is the “live births per cycle started” because this pro- 
vides that couple with information on success at the 
point of entry. 


In Table 38-5, one can see the variability in the reporting 
of the 2001 National Summary. Only 37.0 percent of the 
data was presented by “live births per cycle started.” 
One of the difficulties this poses is in the inability to do 
comparative data analyses with different approaches. 


In Table 38-6, the live birth rate per cycle started and 
cancellation rates in the National Summary is presented. 
The live birth rate per cycle started was 27.0 percent. 
The singleton live birth rate per cycle started was 20.2 
percent and the cancellation rate of cycles started aver- 


aged 14.0 percent (with some centers having up to a 42 
percent cancellation rate). The latter information indi- 
cates that of 100 cycles started, only 86 could move to 
either the retrieval or transfer stage. Thus, one out of 
seven patients automatically cannot move into a more 
advanced phase of treatment because of the cancella- 
tion. 


There is considerable variation in the live birth rate per 
cycle started (LBRPCS) when looking at the woman’s 
age upon entry into the program. The success rate is 
higher for those women less than 35 years of age and 
significantly lower for those women 38 years of age or 
older. While the initial live birth rate per cycle started at 
age <35 years is 34.1 percent, it decreases to 4.4 percent 
for women greater than 42 years of age (Table 38-7). 
Also in Table 38-6 is the LBRPCS compared to the size 
of the clinic. The size of the clinic is determined by the 
number of ART procedures carried out each year. There 
is a slight improvement in the LBRPCS as the clinic per- 
forms more and more procedures. When reporting 


Table 38-5: Presentation of Success Rates 
with ART—2001 National Summary’ 


Number of 
Data Presented Tables Percent 
Live birth per transfer 12 44.4 
Live births per cycle started 10 37.0 
Live births per retrieval 3 11.1 
All three represented 1 3.7 
Unknown 1 3,7 
Totals 27 99.9 


1. From: 2001 Assisted Reproductive Technology Success Rates: National 
Summary and Fertility Clinic Reports. Centers of Disease Control and 
Prevention. National Center for Chronic Disease Prevention and Health 
Promotion. Divison of Reproductive Health. Atlanta, Georgia, December 
2003, 


Table 38-6: Live Birth Rates per Cycle Started 
and Cancellation Rates: ART 
2001 National Summary’ 


Item Percent 


Live birth rate per cycle started 27.0 
Singleton live birth rates per cycle started 20.2 
Cancellation of cycles started 14.0 


1. From: 2001 Assisted Reproductive Technology Success Rates: National 
Summary and Fertility Clinic Reports. Centers of Disease Control and 
Prevention. National Center for Chronic Disease Prevention and Health 
Promotion. Divison of Reproductive Health. Atlanta, Georgia, December 
2003 
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Table 38-7: Live Birth Rates per Cycle Started by 
Woman's Age (No Previous Pregnancies) and 
Size of Clinic: Fresh Non-donor Eggs or Embryos 
2001 National Summary' 


Woman's Age ___— Percent Size of Clinic” Percent 


<35 34.1 <60 23.4 
35-37 26.6 60-113 26.3 
38-40 18.4 114-248 26.4 
41-42 8.9 >248 27.5 

>42 4.4 


* Size of clinic is determined by the number of ART procedures carned out 
each year 

1. From: 2001 Assisted Reproductive Technology Success Rates: National 
Summary and Fertility Clinic Reports. Centers of Disease Control and 
Prevention. National Center for Chronic Disease Prevention and Health 
Promotion. Divison of Reproductive Health. Atlanta, Georgia, December 
2003, 


LBRPCS, one could get the impression that if enough 
cycles were tried, the pregnancy rate would be very 
high. While it is impossible to say, because of the way 
that data is presented, just how many cycles the aver- 
age woman actually goes through, the average number 
of cycles started is almost certainly /ess than two. 


One of the major methodological flaws in the national 
data set is that pregnancy rates are not calculated on 
a “per woman” basis. The stated reason for this is that 
“success rates cannot be calculated on a ‘per woman’ 
basis because women’s names are not reported to SART 
and CDC.” This is an inadequate reason for not per- 
forming that type of calculation. There are any number 
of ways in which a patient’s confidentiality and ano- 
nymity can be maintained and protected in such a re- 
porting system. Unfortunately, this leaves one with the 
mistaken notion that if one undergoes an ART treat- 
ment cycle, it will produce an approximately 25 percent 
success rate per cycle and if one undergoes enough 
treatment cycles, one should almost be guaranteed a 
pregnancy. However, the drop-out rate after the first 
cycle is extremely high. Because of duplication with some 
patients receiving multiple cycles, it is impossible to 
calculate how many women have actually had access to 
this form of treatment. What is known is that in the year 
2001, 29,344 live births resulting in 40,687 babies re- 
sulted from the ART programs in the United States. This 
amounts to a rate of 0.47 percent of all women with 
impaired fecundity who are assisted by the ART pro- 
grams in the United States (Table 38-8). In Table 38-9, 
the percentage of women undergoing their first and 
subsequent ART cycles from the 2001 National Sum- 
mary is presented showing the sharp drop-out rate after 


the first cycle with only 21.7 percent entering a second 
cycle and only 13.3 percent going four or more cycles. 


The different clinics around the United States provide a 
number of different services and these are also identi- 
fied in the National Summary. Almost all of the clinics 
provide cryopreservation services. This allows for the 
freezing of embryos and often the freezing of gametes 
(both sperm and ova). Donor egg services are provided 
by 89 percent of the clinics and single women are served 
by 84 percent. In addition, swrrogates (now referred to 
as “gestational carriers’) are provided by 69 percent 
of clinics and donor embryos by 58 percent (Table 38- 
10). This strengthens the notion that these clinics are 
not interested in programs that support biological par- 
enthood with both a mother and a father. 


Most of the ART services provided are by way of in 
vitro fertilization either with or without ICSI (98.6%). 


Table 38-8: The Number and Estimated 
Percent of Women with Impaired Fecundity 
who are Helped with ART: United States, 2001 


Number of women with impaired fecundity 6,200,000 


(1995)' 
Number of live births (2001) 29,344 
Percent of women helped by ART 0.47% 


1, From: Chandra A, Stephen EH: Impaired Fecundity in the United States: 
1982-1995. Family Planning Perspectives. 30:34-42, 1998. 


2. From: 2001 Assisted Reproductive Technology Success Rates: National 
Summary and Fertility Clinic Reports. Centers of Disease Control and 
Prevention. National Center for Chronic Disease Prevention and Health 
Promotion. Divison of Reproductive Health. Atlanta, Georgia. December 
2003. 


Table 38-9: Percentage of Women Undergoing 
their First and Subsequent ART Cycles 
2001 National Summary' 


Undergoing Percent 
First cycle 53.4 
Second cycle 217 
Third cycle 11.6 
Fourth cycle 6.2 
Four or more 7.1 
Total 100.0 


1. Adapted from: 2001 Assisted Reproductive Technol- 
ogy Success Rates: National Summary and Fertility 
Clinic Reports. Centers of Disease Control and Pre- 
vention. National Center for Chronic Disease Pre- 
vention and Health Promotion. Divison of Reproduc- 
tive Health. Atlanta, Georgia, December 2003 
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The ZIFT and GIFT procedures are provided, overall, in 
less than two percent of cases (Table 38-11). Fresh ova 
are used in 84.4 percent of cases and frozen in 15.6 per- 
cent. Donor ova are used in 10.7 percent. 


When these procedures are undertaken, more than one 
embryo is almost always placed (93.8 %) (Table 38-12). 
In fact, the estimated average number of embrvos trans- 
ferred per ART cycle is 3.6. The large number of em- 
bryos is placed deliberately because it is known that 
the success rate for even a singleton pregnancy in- 
creases somewhat by placing more than one embryo. 
However, this also means that the embryo wastage in- 
creases significantly. In fact, 6.72 embryos are placed 
for every single live birth (Table 38-13). The technol- 
ogy is built upon the principle of creating life through 
destroying life. In order to obtain the 40,687 live babies 
born from ART cycles (included in this number are the 
multiple births), 232,682 embryos had to be wasted. This 


Table 38-10: Services Provided 
by 384 IVF Clinics 
2001 National Summary’ 


Service Provided Percent Providing 
Cryopreservation 98 
Donor egg 89 
Single women & 
Gestational carriers (surrogates) 69 
Donor embryo 58 


1, From: 2001 Assisted Reproductive Technology Success Rates: Na- 
tional Summary and Fertility Clinic Reports. Centers of Disease Control 
and Prevention. National Center for Chronic Disease Prevention and 
Health Promotion. Divison of Reproductive Health. Atlanta, Georgia, 
December 2003 


Table 38-11: Types of ART Procedures using 
Fresh Non-donor Eggs or Embryos 
2001 National Summary! 


Type of 
ART Procedure Percent Status of Eggs Percent 


IVF with ICSI 49.4 Fresh,non-donor 76,7 


IVF without ICSI 49.2 Fresh, donor 77 
ZIFT 0.8 Frozen, non-donor 12.6 
GIFT 0.4 Frozen, donor 3.0 
Combination 0.1 


1. From: 2001 Assisted Reproductive Technology Success Rates: National 
Summary and Fertility Clinic Reports. Centers of Disease Control and 
Prevention. National Center for Chronic Disease Prevention and Health 
Promotion. Divison of Reproductive Health. Atlanta, Georgia, December 
2003 


amounts to an overt wastage of embryos to obtain these 
live births. It does not count the embryos that were 
created in the process, stored in freezers, most of whom 
are terminal. 


As a result of this, a large number of successes result in 
multiple pregnancies (Tables 38-14 and 38-15). Ina group 
of 21,813 live births from ART cycles in which fresh 
non-donor cycles were used, 35.8 percent were multiple 


Table 38-12: Number of Embryos Transferred 
during ART Cycles using Fresh Non-donor 
Eggs or Embryos 
2001 National Summary' 

Number of embryos 


(or eggs) transferred 


per ART Cycle Percent 


6.2 
27.3 
34.5 
20.6 

7.2 


N On f& WN — 


Estimated average number = 


of embryos transferred per 
ART cycle 


1. From: 2001 Assisted Reproductive Technology Suc- 
cess Rates: National Summary and Fertility Clinic 
Reports. Centers of Disease Control and Preven- 
tion. National Center for Chronic Disease Preven- 
tion and Health Promotion. Divison of Reproductive 
Health. Atlanta. Georgia. December 2003 


Table 38-13: Number of Embryos Wasted for 
Every Live Birth using ART Approaches 
2001 National Summary' 


Type of Cycle Total Number of 
Embryos Transferred 

Fresh embryos from non-donor eggs 204,396 

Frozen embryos from non-donor eggs 37,495 

Embryos from donor eggs 31,478 

Total embryos transferred 273,369 

Number of live babies born from 40,687 

ART cycles 
Embryos:live birth ratio 


1. From: 2001 Assisted Reproductive Technology Success Rates: National 
Summary and Fertility Clinic Reports. Centers of Disease Control and 
Prevention. National Center for Chronic Disease Prevention and Health 
Promotion. Divison of Reproductive Health. Atlanta, Georgia, December 
2003 
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Table 38-17: Multiple Birth Rates per 
Live-Birth Delivery by Type of 
ART Procedure, 1996 vs. 2001 

2001 National Summary! 


Table 38-14: What Percentage of ART Cycles 
Result in a Pregnancy? 
2001 National Summary! 


Outcome Percent 
1996 2001 
No pregnancy 66.5 Type of ART Procedure % % 
Singleton pregnanc 19.1 
¥ 4 Fresh—donor 416 41.7 
Multiple pregnancy 12.0 
Fresh—non-donor 38.4 35.8 
Pregnancy ended in early miscarriage 1.7 
Frozen—donor 26.2 28.4 
Ectopic pregnancy 0.7 
Frozen—non-donor 27.0 26.8 
Total 100.0 


1. From: 2001 Assisted Reproductive Technology Success Rates: 
National Summary and Fertility Clinic Reports. Centers of Dis- 
ease Control and Prevention. National Center for Chronic Dis- 
ease Prevention and Health Promotion. Divison of Reproductive 
Health. Atlanta, Georgia, December 2003. 


1. From: 2001 Assisted Reproductive Technology Success Rates 
National Summary and Fertility Clinic Reports. Centers of 
Disease Control and Prevention, National Center for Chronic 
Disease Prevention and Health Promotion. Divison of Repro- 


ductive Health. Atlanta, Georgia, December 2003. 


Table 38-15: What Percentage of Pregnancies 


Result in Live Birth? 
2001 National Summary'* 


Outcome of Pregnancy Percent 


Singleton birth §3.1 
Multiple birth 29.1 
Miscarriage 15.5 
Induced abortion 0.9 
Unknown 0.8 
Stillbirth 0.6 
Total 100.0 


National Summary does not include ectopic preg- 
nancy, which represents 2.2 percent of pregnancy 
outcomes. 


2. From: 2001 Assisted Reproductive Technology Suc- 
cess Rates: National Summary and Fertility Clinic 
Reports. Centers of Disease Control and Preven- 
tion, National Center for Chronic Disease Preven- 
tion and Health Promotion. Divison of Reproductive 
Health. Atlanta, Georgia, December 2003. 


Table 38-16: Distribution of 21,813 Live Births 


from ART Fresh Non-donor Cycles 
2001 National Summary! 


Outcome of Pregnancy Percent 


Singleton birth 64.2 
Twin birth 32.0 
Triplets or more 3.8 
Total 100.0 


From: 2001 Assisted Reproductive Technology Suc- 
cess Rates: National Summary and Fertility Clinic 
Reports. Centers of Disease Control and Preven- 
tion. National Center for Chronic Disease Preven- 
tion and Health Promotion, Divison of Reproductive 
Health. Atlanta, Georgia, December 2003 


pregnancies with 32.0 percent being twins and 3.8 per- 
cent representing triplets or greater (Table 38-16). 


In comparing the trend over a five-year period of time, 
the National Summary showed (Table 38-17) that there 
has not been much change in the multiple birth rate 
during this period of time in spite of the fact that there 
has been a significant commentary on trying to prevent 
this from occurring.*”** Compared with women with 
naturally-conceived pregnancies, a 25-fold likelihood 
of multiple births among women exposed to these treat- 
ments has been identified. With the prematurity rate 
being increased significantly in multiple pregnancies, 
these children are also endangered by the process. 


Several strategies have been recommended for reduc- 
ing the number of multiple pregnancies including re- 
stricting the number of embryos transferred to two* or 
performing supernumerary preovulatory follicular reduc- 
tion.’ Selective reduction (selectively aborting some of 
the embryos or fetuses), has become one of the main 
routes for managing these situations.*”*” In one of the 
recent papers published on multi-fetal pregnancy re- 
duction, the article stated that it would analyze the ar- 
guments in favor of this approach, but that the “ethi- 
cal issues ... will not be addressed.’ One cannot help 
but ask why it is not addressed and, futhermore, why a 
good peer-reviewed medical journal would allow the 
author to escap such fundamentally important issues. 


The increase in numbers of multiple births because of 
the ART approach has significantly increased the rates 
of triplet and high order multiple births in the United 
States. A comparison study between 1980 and 1997 is 
shown in Figure 38-3. On a national scale, there has 
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Per 100,000 Live-Born Intants 


Figure 38-3: The rate of triplet and high-order multiple births 
in the United States in the years 1980 and 1997. Rates are 
expressed per 100,000 live-born infants (From: Martin JA, 
Park MM: Trends in Twin and Triplet Births: 1980-1997. Na- 
tional Vital Statistics Reports 47:1-20, 1999). 


been a 4.7-fold increase in the number of these triplet 
and high order multiple births. It is well recognized that 
these multiple pregnancies are at increased risk to de- 
liver prematurely. Prematurity poses a great risk to the 
neonates and places an inordinate demand on healthcare 
resources, 


There are also maternal complications to the super-ovu- 
lated ART procedures. The ovarian hyperstimulation 
syndrome (OHSS) is an exaggerated response to ovula- 
tion induction therapy. While it is not limited to the ART 
procedures, and may theoretically occur with any ovu- 
lation-induction protocol, it is clearly more common in 
those women who undergo super-ovulation techniques. 
This condition can occur in | to 2 percent of ovulation 
induction programs and ART procedures and it can be 
life threatening. The OHSS is typically associated with 
exogenous gonadotropin stimulation and is rarely ob- 
served with the use of other agents (clomiphene citrate 
and gonadotropin-releasing hormone). It tends to be 
self-limiting and resolves spontaneously within several 
days, but it can persist for longer periods of time, par- 
ticularly in conception cycles. The syndrome has a broad 
spectrum of clinical manifestations ranging from a mild 
illness needing only careful observation to severe dis- 
ease requiring hospitalization and even intensive care. 
The Practice Committee for the American Society for 
Reproductive Medicine has recently published the com- 
plete description of the pathophysiology, risk factors, 
clinical features and management of this condition.*” 


Oocyte retrieval is generally accomplished by transvagi- 
nal ultrasound approaches. This technique is also not 
without potential problems. Even in a non-complicated 
ultrasonically-guided transvaginal oocyte retrieval, an 
estimated average blood loss of 232.0 mL has been 
shown to occur.*! Over the last several years, there has 


been a slow increase in the success rates of the ART 
procedures. Part of this increased success may have 
been affected by the day of embryo transfer which has 
been shifting over the last few years. In 2001, about 76 
percent of embryo transfers occurred on day 3. Using 
newer laboratory techniques, embryo growth in the labo- 
ratory can be extended beyond day 3, most commonly 
to day 5. Among those ART cycles that progress to the 
embryo transfer stage, the success rate was higher for 
embryos that had been cultured for five days than for 
those cultured for only three days. However, with cul- 
ture to day 5, there is also an increased risk that some 
embryos may not survive until day 5.7° 


With the ART procedures, there is an increased empha- 
sis on prenatal diagnosis and selective abortion. Many 
patients are advised that a healthy baby cannot be “guar- 
anteed” and thus, it should be decided in advance that 
prenatal diagnosis be undertaken so that if an abnormal 
baby is identified, it can be aborted. This prenatal diag- 
nosis is accomplished either with genetic amniocente- 
sis or, more and more, with early blastomere diagnosis. 
This is one of the reasons why it is noted that in Table 
38-15, women who have suffered from infertility and 
who desperately want the pregnancy they are working 
towards, actually undergo an induced abortion. 


Has There Really Been Progress? 

lind ict lai abba, eden 
An enormous amount of attention has been paid to the 
new reproductive technologies over the last 26 years. 
National television programs continue to play a grow- 
ing interest in those parents who conceive sextuplets 
or septuplets and give birth as a result of these tech- 
nologies. The public is led to think that this is really the 
only approach available to the solution to their prob- 
lem, one must begin to realistically question whether or 
not any real progress has been made. 


In 1950, Meaker reported a series of 65 patients who 
underwent ovarian wedge resection for polycystic ova- 
rian disease. Of this group, 77 percent with irregular 
bleeding developed normal cycles and 66 percent of the 
infertile women became pregnant. In the 1960s, clomi- 
phene citrate became available and polycystic ovaries 
could be treated medically. However, the pregnancy rate 
decreased to about 30 percent* and it was hailed as a 
success. More recently, in vitro fertilization has also 
been promoted for treating polycystic ovaries with suc- 
cess rates of about 23 to 25 percent per cycle.**** There 
is no question that the pregnancy rate on a “per woman” 
basis has declined over the last five decades of treat- 
ment of polycystic ovarian disease (Figure 38-4). 
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Figure 38-4: Fifty years of “progress” in pregnancy rates in 
patients with polycystic ovarian disease. In 1950, the preg- 
nancy rate from wedge resection was 66 percent. In 2001, 
the pregnancy rate per cycle started with IVF was 23.1. 


In women with endometriosis, it was not uncommon at 
all, 20 years ago, to get “per woman” pregnancy rates in 
the 50 to 60 percent range (over a course of 36 months 
of treatment)” while the 2001 National Summary for the 
treatment of endometriosis claims a 30.8 percent live 
birth rate per cycle started.*° The data from the National 
Summary is interesting in that it has been specifically 
noted by others that patients with endometriosis-asso- 
ciated infertility who undergo IVF respond with a preg- 
nancy rate that is almost one-half that of women with 
other indications for IVF.*’ In any regard, on a “per- 
woman basis,” the pregnancy rates with the standard 
conservative surgery for endometriosis management 
were higher 20 years ago than they currently are with 
ART approaches (Figure 38-5). 


In 1978, Gomel reported an intrauterine pregnancy rate 


1981 
Conservative ART 
Surgical National Data** 
Management 
at 36 months“ 


Figure 38-5: “Progress” in the development of pregnancies 
over 20 years in patients with endometriosis. In 1981, 53.9 
percent of patients achieved pregnancy over 36 months (“per 
woman”) with conservative surgical management. In 2001, 
the pregnancy rate per cycle started with IVF was 30.8. 


of 29 percent in a group of 50 patients who underwent 
microsurgical salpingostomy* while the National Sum- 
mary for IVF reported a pregnancy rate per cycle started 
of 27.5 for patients with tubal factor infertility. While the 
pregnancy rate on a “per woman” basis for [VF might 
perhaps be slightly higher than 27.5, on a national aver- 
age, the pregnancy rate per cycle started is fairly close 
to the actual pregnancy rates “per woman” (this issue 
will be discussed in detail in the chapter on effective- 
ness) (Figure 38-6). 


Outcome of Seana ———— 


Many years ago (1974), Stewart and Cooke*’ made the 
important observation that “Once the infertile patient 
becomes pregnant, it does not follow that her manage- 
ment has been successfully completed. The only con- 
firmation of success should be the delivery of a healthy 
child and so the management of her pregnancy should 
be as important as the management of her infertility.” 
And yet, the current approach to infertility in the United 
States and much of the Western World views infertility 
as an isolated circumstance and once the patient be- 
comes pregnant, she is referred back to her local physi- 
cian (either an obstetrician or a family physician). In 
actual fact, these pregnancies can be highly compli- 
cated, 


It has been known for a long time that pregnancies 
achieved with the use of ovulation induction protocols 
carry with them an increased risk of pregnancy-related 
complications. These complications would include such 
things as prematurity associated with multiple births,’ 
and the high incidence of toxemia of pregnancy.*! Along 


ive* 


Figure 38-6: “Progress” in pregnancies over 20 years in 
patients with tubal factor infertility. In 1978, microsurgical cor- 
rection of tubal adhesions resulted in a 29 percent “per 
woman” pregnancy rate. In 2001, the live birth per cycle started 
with IVF was 27.5. 


Se 
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with toxemia in pregnancy, which is also seen more com- 
monly in women who have been treated with donor in- 
semination,” other problems such as ectopic pregnancy, 
gestational diabetes, operative deliveries, fetal distress, 
low Apgar scores, and low birth weight babies are all 
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observed more frequently.” 


More recently, an increased risk of toxemia of pregnancy 
associated with intrauterine insemination,” donor in- 
semination,.*’ and donated gametes*® have all been re- 
ported. In addition, over and over again, complications 
associated with an increased incidence of preterm la- 
bor, low birth weight and very low birth weight have 
been well documented.’ It is a rare study that sug- 
gests that, even in singleton babies, there is no in- 
creased risk for prematurity or low birth weight.”’ Even 
there, however, prematurity has been found in other 
studies to be more frequent in IVF singleton newborns.** 
IVF has also been associated with a 2.1-fold increased 
risk of preeclampsia.” 


A more complicated issue is the eventual outcome of 
infants who survive birth after having been conceived 
by ART. A recent study has shown that children who 
are born after IVF have an increased risk of developing 
neurological problems, especially cerebral palsy. These 
risks are thought to be largely due to the high frequency 
of multiple births, low birth weight and prematurity. ”! 


Intracytoplasmic sperm injection (ICSI) has received a 
good deal of attention. Several studies have shown 
evidence of a higher incidence of numerical chromo- 
some anomalies in sperm-fertilized human oocytes after 
ICSI>* and a two-fold increase in major birth defects 
compared to naturally-conceived infants.“ 


On the other hand, studies have also shown no in- 
creased risk of major anomalies in the ICSI group” or 
any difference between children conceived after ICSI 
and their naturally-conceived peers in terms of physical 
health and development.” In another study, obstetric 
outcome of ICSI pregnancies was considered to be simi- 
lar to that of conventional IVF, although multiple births 
was still the major concern.” This study presents some 
concerns along with its follow-up. Kovalevsky, et al., 
have voiced concern that these studies have not had 
appropriate controls. They have suggested that ideally 
one should have controls of “babies born to infertile 
couples achieving pregnancy without the use of ART.””* 
In actual fact, this too is an inappropriate control group 
for this particular population. The proper control group 
would be naturally conceived patients with no previ- 
ous reproductive problem or toxicologic abnormality. 


Empty Deficiencies of 
“Modern” Reproductive Technologies 
SS 
Since the birth of the first IVF baby, there has been 
observed an insatiable desire to expand these techno- 
logical frontiers further and further. This has been ob- 
served in a variety of different ways. And yet, it contin- 
ues to expand its problematic base. Women undergoing 
IVF show higher levels of anxiety and emotional ten- 
sion than do control patients.” Large numbers of mul- 
tiple pregnancies have been created with all of their 
attendant problems. These babies are born prematurely, 
they are of both low birth weight and very low birth 
weight and these children are endangered by their birth 
status. The author observed at a monthly meeting of 
his department, a doubling of the incidence of low birth 
weight babies born during that year. When inquiring as 
to the cause (perhaps somewhat naively), one of the 
members of the OB-GYN staff said rather cavalierly and 
with complete acceptance, “That’s just the ART factor.” 
In any other area of medicine, the following questions 
would be asked: “Why? What can be done about it? 
How can we reverse the trend?” And ultimately, “How 
can we stop endangering these children.” 


So there has developed a technology which creates life 
by destroying it. Multiple embryos are placed within 
the uterus in order to obtain one. In fact, it is estimated 
that 6.7 embryos for every one that is successful. This 
is justified on the basis that “natural human wastage” is 
about equal to that, but that view is changing and it is a 
justification that no longer should be used (see Chapter 
58). 


Once the woman becomes pregnant, she is asked to 
undergo genetic amniocentesis or prenatal genetic di- 
agnosis using a blastomere and once more putting her 
pregnancy at risk, all for the sake of a “guaranteed” 
healthy baby. Some very wanted pregnancies end in 
abortion. The technology creates life by destroying it. 
Ifthe woman achieves a multiple pregnancy, she is chal- 
lenged to “selectively reduce” the number of fetuses. 
This euphemistic term for aborting some of her fetuses 
is creating life by destroying it. This has, in fact, be- 
come so common place that many reproductive endo- 
crinologists in their super-ovulation programs have been 
virtually unconcerned with the multiple pregnancy rate 
knowing full well that the perinatologists will “save 
them” with their selective reduction programs. This goes 
well for them until they come across a patient who, for 
strong moral reasons, will not create life by destroying it. 


This all comes from a profession which has focused all 
of its energies over the last 25 years on the 
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micromanagement of human fertility. With its extraordi- 
nary emphasis on molecular biology, there are times 
when it has been unable to see the forest for the trees. 
As was pointed out earlier, the Boston [VF group rec- 
ognizes that on the day prior to ovulation there is a 
“thin, watery mucus which spills out of the cervical ca- 
nal and covers the portio of the cervix and upper va- 
gina.” But then, they dismiss it by saying “some women 
notice this change in the cervical mucus, whereas oth- 
ers do not’? (which is all that is to be said about one of 
the most important biomarkers in human fertility). 


This is a profession which has fostered masturbation 
for the evaluation of the seminal fluid for the male to 
identify male factor infertility. This has been done with- 
out any concern or sensitivity to the aesthetic, ethics or 
morals of the person. This is a profession which has 
accepted cross-species fertilization with the use of ham- 
ster egg penetration assays without any concern for 
the potential ethical or moral problems that it poses.*”” 
One has to wonder why the majority of women do not 
seek infertility care when their fecundity is impaired. 
This is a profession, which has redefined the embryo 
and introduced the term “pre-embryo: the developing 
cells produced by the division of the zygote until the 
formation of the embryo proper at the appearance of the 
primitive streak about 14 days after fertilization.’ The 
author learned many years ago that a definition is nota 
substitute for knowledge. 


There are an estimated 400,000 frozen embryos stored 
in the United States.“ It is recognized that these excess 
embryos result from our imperfection in trying to dupli- 
cate natural reproductive processes.” 


The presence of these embryos provides further moti- 
vation for the development of continuing experiments 
on human embryos and the further development of em- 
bryonic stem cells. Harvard University recently ven- 
tured into the area of embryonic stem cells and are mak- 
ing available these stem cells to others for research pur- 
poses. They are using private funds to stimulate this 
research because the government has restricted fund- 
ing for that. Why couldn’t Harvard University provide 
funding for further research into the stem cells that are 
lost day in and day out in the delivery rooms of Ameri- 
can hospitals. Umbilical cord and placental stem cells 
may very well be the hope for the future in this area of 
research, but because of the politics, not so much the 
science, there seems to be a “protect at all costs” men- 
tality for the continued research in areas that are unnec- 
essary. 


Women have become involved in donating ova so that 


others might give birth. Large sums of money have been 
proposed for purchasing such donated ova suggesting 
that greed has entered into the profession. Some physi- 
cians have spoken eloquently against this.*° 


One picks up the newspaper and reads something nearly 
every day, i.e., “Babies from Thawed Ovarian Tissue by 
2009 - Experts,’ “Pregnancy Created with Egg Nucleus 
of Infertile Woman,”** “Ethics Expert Supports Sex-Se- 
lection in IVF,” or how about the “Successful Preg- 
nancy” in a 63-year-old woman.”””' Fortunately, some 
have cautioned against this as well.” 


Then, among other things, there is procreation after 
death or mental incompetence. Most of these cases have 
to do with posthumous fatherhood.” In reality, the move 
toward this type of parenthood seems very consistent 
with the “philosophy of nothingness.” Why shouldn't 
the child be brought into the world without a father? 
More and more, fathers have been relegated to a posi- 
tion that is nearly insignificant and unimportant. The 
“philosophy of nothingness” perpetuates the notion 
that the father has no fundamental role in the raising of 
his child or that his role is completely insignificant and 
can be discarded without concern. 


i 
It would appear that modern reproductive medicine has 
several “missing links” which have kept it from making 
progress in ways which are more consistent with foun- 
dational ethical and medical principles. Some of these 
“missing links” would be the following: 


1. For most patients seeking evaluation for a repro- 
ductive abnormality, an adequate diagnosis of their 
underlying disease is not made. 


~) 


Since an adequate medical diagnosis is not made, 
an appropriate therapy for that medical condition 
cannot be implemented. 


3. The major “missing link” from a biological perspec- 
tive, is the completely inadequate study of the ef- 
fects of the endocrine and immune systems on the 
target organs of reproduction. The lack of sound 
procreative education and an objective analysis of 
the biomarkers of human fertility have led investiga- 
tors down paths which have missed the presence of 
signs which herald the underlying etiology of re- 
productive abnormalities. 


4. Combine this with the apparent lack of appreciation 
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for the notion that infertility and other reproductive 
abnormalities are mu/ti-factorial in their etiology and 
effective treatment can be obtained only when it is 
implemented in a multi-factorial way. 


5. There appears to be a lack of concern for the health 
care of women who suffer from these anomalies. 


There has recently been a significant amount of 


progress and a better understanding of this con- 
cept as it applies to insulin resistance in women with 
polycystic ovarian disease. However, this move 
needs to be much broader based and intensely in- 
vestigated, 


Some would argue that an adequate diagnosis is being 
made. However, it is clear that many view “effective, 
affordable treatments that produce pregnancy” as be- 
ing “more important to infertile couples than reaching a 
diagnosis.” A highly technological, extremely expen- 
sive approach to the treatment of reproductive abnor- 
malities has been developed and is out of the financial 
reach of most people (it is a rich man’s treatment). Fur- 
thermore, this approach rarely improves health while 
often threatening it. In addition, whether we have actu- 
ally improved overall pregnancy rates with this surge in 
technology is highly suspect. 


In any other area of medicine, if the success rate was 
decreasing, and the morbidity and mortality (neonatal 
morbidity and neonatal mortality) were increasing, hos- 
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Chas yoter 3O 


Medical Risks of Infertility 


nfertility, next to pregnancy and childbirth, affects 

more women of reproductive age than any other con- 
dition. Literally millions of women are affected by this 
condition every year but are not able to receive adequate 
medical care because the health insurance industry ex- 
cludes coverage for “fertility-related services” (to be 
read: “infertility”). 


Infertility is associated with a group of diseases that 
affect not only the reproductive status of women but 
also their very health. An enormous amount of insight 
has been gained into the causes of infertility over the 
last 20 to 30 years. Infertility is now known to be asso- 
ciated with diseases that have a substantial health im- 
pact on women and, if these women are left untreated, 
such diseases lead to a decrease in quality of life and 
the potential that life may be either impaired or short- 
ened. 


Infertility is usually associated with some degree of ei- 
ther organic disease, or hormonal or ovulatory dys- 
function. In women, these include such conditions as 
endometriosis, ovulation-related disorders, various hor- 
monal dysfunctions, pelvic adhesive disease, polycys- 
tic ovarian disease, various forms of tubal occlusion and 
anovulation. Male causes of infertility are associated 
with low sperm counts, and these are associated with 


such conditions as chronic prostatitis, hormonal dys- 
function, varicocele (varicose vein of the testicle), and 
some causes that are not yet known. 


In women, one of the main difficulties with infertility 
and the organic diseases and hormonal dysfunctions that 
are associated with it is that these same diseases can 
also cause both short- and long-term disability, impair- 
ment of ones quality of life and even potentially the 
shortening of one § life. In other words, fertility-related 
problems in women have a “two-pronged” effect. They 
not only affect a woman’s fertility but they also affect 
her general health. Because infertility evaluation and 
treatment has been excluded by the insurance industry 
for so many years, literally thousands, if not millions, 
of women throughout the United States have been de- 
nied access to the type of medical care that they de- 
serve for these medical conditions. 


Such problems as pelvic pain; dysmenorrhea; dyspareu- 
nia; irritable bowel syndrome; various metabolic effects 
including increased risk for heart attack, and diabetes: 
the potential onset of various cancers including ovarian 
cancer, endometrial cancer and breast cancer: osteoporo- 
sis; and the risks of subsequent pathologic pregnancies 
and low birth weight infants are all associated with that 
“two-pronged” effect. It has become irresponsible for a 
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society not to recognize these medical effects and risks 
exist while denying appropriate third-party reimburse- 
ment for their medical care. 


Sn 
Endometriosis is notorious for causing such problems 
as severe pelvic pain, menstrual cramps, and pain with 
intercourse. But it is also associated with irritable bowel 
syndrome, hormonal dysfunctions, and a variety of can- 
cers. 


Endometriosis is treated either surgically or medically, 
but the surgical approach is generally better for the re- 
lief of pain and for future fertility purposes. However, 
surgical procedures must be done expertly in such a fash- 
ion so as to prevent adhesions (or scar tissue) from form- 
ing as a result of the surgical procedure itself. Even with 
these treatments, there is some rate of recurrence with 
the disease. However, long-lasting relief can be antici- 
pated especially with surgical treatment. 


It is well known that certain aspects of endometriosis 
are similar to those of malignant disease.' Endometrio- 
sis may proliferate and invade other tissues due to a 
loss of control of growth and proliferation, and the 


Post-Peak Progesterone Profile 


Control (N=57) vs. All Infertility with Regular Cycles 


_ 
a 


Serum Progesterone (ng/mL) 
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mechanisms underlying this loss may be similar to those 
seen in cancers. It has been observed in association with 
small bowel obstruction,’ the involvement of the ureter 
leading to kidney obstruction and uremia (kidney fail- 
ure), and other areas of the urinary tract.*” The sigmoid 
colon has been perforated during pregnancy as a result 
of endometriosis*, and massive ascites can also be as- 
sociated with endometriosis.*'” Endometriosis has been 
observed in the lung,'''* the sciatic nerve,'* the dia- 
phragm,'* and in the rectal/vaginal area'* along with 
many other areas. 


Hormonal Dysfunctions Associated 
with Infertility 

—— 
Hormonal dysfunctions are very common in women with 
infertility problems. These problems are often associ- 
ated with the abnormalities that occur in association with 
infertility relative to the occurrence of ovulation. Ab- 
normal events of ovulation are common in women with 
infertility and because of this, the hormonal dysfunc- 
tions associated with abnormal ovulations are also com- 
mon. 


In Figure 39-1, the luteal phase progesterone levels are 
shown for women who have infertility from all causes. 
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Figure 39-1: Postovulatory (post-Peak) progesterone profile in patients with infertility and regular cycles 
(N=240, dotted line) compared to a control group of women with normal ovulatory function. All levels in the 
infertility group are significantly lower than in the control group (From: Pope Paul VI Institute research, 2004). 


In patients with endometriosis, polycystic ovarian dis- 
ease, pelvic adhesive disease, and distal and proximal 
tubal occlusion, the production of progesterone during 
the postovulatory phase of the cycle has been shown to 
be significantly decreased. 


Progesterone is very important to the support of preg- 
nancy and it also modulates or modifies the immune 
system. It supports the immune system and, when the 
progesterone levels are low, the immune system becomes 
less effective. It is thought that these decreased proges- 
terone levels are one reason why women with infertility 
have an increased risk of various types of cancers (see 
later). 


In Figure 39-2, the androgen levels in women with poly- 
cystic ovarian disease are shown. 7estosterone and an- 
drostenedione, are specifically elevated. In women with 
polycystic ovaries (PCOD), hirsutism, acne, obesity and 
hypertension are all associated with these elevated an- 
drogen levels. Furthermore, some of the cancers that 
are associated with long-term, untreated PCOD are as- 
sociated, at least in part, to the elevated androgen lev- 
els (see below). 
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Pelvic Adhesive Disease <r 


Pelvic adhesions are formed in a variety of different 
conditions. Endometriosis, for example, is notorious for 
causing very thick and dense pelvic scar tissue. How- 
ever, pelvic infections such as Chlamydia and gonor- 
rhea also cause such problems. 


When a women has pelvic adhesions, it is often associ- 
ated with pelvic pain and increases her risk of tubal preg- 
nancy. Pelvic adhesions cause infertility or other repro- 
ductive problems by scarring the fallopian tubes and 
causing tubal blockage. 


Polycystic Ovarian Disease 

oe 
In women who have polycystic ovaries, the condition is 
associated with /ong and irregular menstrual cycles. 
These ovaries do not respond normally and so these 
women are chronically anovulatory or oligoovulatory. 
Much of their infertility is due to the fact that they are 
not ovulating regularly and, of course, treatment is aimed 
at trying to assist them with this. 


Polycystic ovarian disease is often associated with a 
variety of different metabolic abnormalities (see later) 
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Figure 39-2: Androgen levels in patients with PCOD compared to a control population without PCOD. 
Total testosterone, free testosterone and androstenedione levels are all statistically significantly higher 
and DHEAs levels are higher and approach statistical significance (From: Pope Paul VI Institute 


research, 2004). 
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and the increased risk of endometrial cancer is signifi- 
cant. These cancers are preventable with adequate evalu- 
ation and treatment and, more and more, the metabolic 
abnormalities are also treatable as well. 


Pelvic Pain, Dysmenorrhea and 
Dyspareunia 

——— 
The long-established associations between endometrio- 
sis and pelvic pain and between endometriosis in gen- 
eral and infertility have been confirmed.'° The frequency 
of symptoms in association with women with en- 
dometriosis are identified in Table 39-1. In a survey 
conducted by the Endometriosis Association, 72% of 
patients had symptoms for six or more years before they 
eventually obtained adequate evaluation and treatment. 
Furthermore, 60% of women saw more than three phy- 
sicians and 32% saw five or more physicians. This data 
suggests that women with endometriosis continue to ex- 
perience significant delays in the diagnosis and treat- 
ment of this condition and they suffer considerable dis- 
ruption in their life.'” 


Furthermore, pelvic adhesive disease and chronic pel- 
vic infections, while associated with infertility, can also 
be an associated finding in chronic pelvic pain.'* 


Chronic pelvic pain is associated with endometriosis in 
71 to 87% of cases.'*** Such pelvic pain and its associ- 
ated dysmenorrhea can be extremely debilitating but also 
can be treated quite adequately if the woman is given 
access to medical care.**”” 


Interestingly enough, women with endometriosis and pel- 
vic pain who conceive are less likely to experience per- 
sistent pelvic pain throughout their reproductive life.*” 


Table 39-1: Frequency of Symptoms 
Associated with Endometriosis! 


Symptom Frequency 
Dysmenorrhea 68% 
Bowel changes 52% 
Dyspareunia 32% 
Back/thigh pain 20% 


1, Halstead L, Pepping P, Dmowski WP: The Woman with 
Endometriosis: Ignored, Dismissed and Devalued. The 
Second International Symposium on Endometriosis. The 
Endometriosis Association, 1989 


Gastrointestinal Problems, Irritable Bowel 


SS oe: 


Endometriosis can frequentlyinvolve the intestinal tract 
(approximately 25% of cases*'). This may involve the 
sigmoid colon, the rectum, the terminal ileum, cecum 
or appendix. When such involvement occurs, it can cre- 
ate symptoms of irritable bowel syndrome, partial bowel 
obstruction? and even mimic primary gastrointestinal 
cancers on x-ray imaging.** Furthermore, the ovarian 
steroid hormones (especially progesterone) have long 
been thought to have important effects on the motor 
activity of the gastrointestinal tract and to determine 
the expression of that activity. Dysfunction of these hor- 
mones has been observed in patients with idiopathic 


functional bowel disease® and, with the decreased pro- 
. p 


duction of progesterone observed in a variety of infer- 
tility states, it is easy to understand how this could be 
made worse. In these conditions, the ability of progest- 
erone to quiet the bowel is less intense, and functional 
bowel disease may be exacerbated. These symptoms 
can be debilitating for women and lead to a significant 
decrease in their quality of life. 


Metabolic Effects of ince 
It has been clearly recognized now that polycystic ova- 
rian syndrome is associated with major metabolic dis- 
turbances which are related to insulin resistance and 
that same insulin resistance plays a role in the develop- 
ment of the reproductive abnormalities that occur with 
this disorder. Insulin resistance and elevated low den- 
sity lipoprotein (LDL cholesterol) levels are observed 
in women with PCOD. Furthermore, brothers of women 
with PCOD have insulin resistance and elevated DHEAs 
levels which suggests that these are genetically related 
conditions.*** 


Polycystic ovarian disease is a metabolic disorder which 
affects multiple organs. Studies have suggested that 
women who have this condition are at risk for develop- 
ing Type II diabetes mellitus, hypertension, dyslipidemia 
(increased triglycerides, increased cholesterol), and even 
an increased risk of myocardial infarction.*°** In addi- 
tion, women with pre-existing polycystic ovarian dis- 
ease have an increased risk for developing diabetes when 
they are pregnant.” The impairment of glucose toler- 
ance in normal women and women with polycystic ova- 
rian disease is identified in Table 39-2. Chronic fatigue 
syndrome is also observed more frequently in women 
who have polycystic ovaries.*” 


PCOD, Dysfunctional Bleeding and 


hipaa ainda a ee = ml 
Additional symptoms associated with PCOD include 
dysfunctional uterine bleeding. This dysfunctional 


bleeding is associated with the prolonged absence of 


ovulation and the chronic stimulation of the en- 
dometrium with estrogen which is unopposed by proges- 
terone. Because of the unopposed estrogen stimulation 
of the endometrium, the endometrium breaks down and 
the woman experiences chronic bleeding, which is not 
a true menstrual period. This is truly an endocrine dis- 
order, but it does need to be properly evaluated and 
treated.”! 


Excessive hair growth on the chin, upper lip, sideburns, 
chest, abdomen and upper thighs is also a common con- 
dition associated with PCOD. This is usually thought to 
be associated with the increased androgens (male hor- 
mones) that are associated with this condition (Figure 
39-2). Such hirsutism can be disfiguring and very prob- 
lematic decreasing the quality of life for these women. 
Without proper medical evaluation and treatment this 
condition can go on unabated. However, it does respond 
fairly well to medical treatment.*** 


Infertility and Cancer 

It is clear that some forms of infertility are associated 
with the development of certain types of cancers. In 
some cases, this connection is well established while in 
other cases it is more speculative. Nonetheless, there 
are certain types of cancers that are clearly associated 
with problems related to infertility. This is particularly 
true for ovarian cancer, endometrial cancer and breast 
cancer. 


With regard to endometriosis, the Endometriosis Asso- 
ciation recently conducted a survey that showed an el- 


Table 39-2: Incidence of Glucose Tolerance 
in Normal Women and Women with PCOD' 


Normal Control Polycystic 
Glucose Women Ovaries 
Normal 89.7 61.4 
Impaired 78 31.1 
Diabetes mellitus 1.0 7.6 


1 Dunaif A and Thomas A: Current Concepts in Polycystic Ovary 
Syndrome. Annu Rev Med 52: 401-419, 2001 
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evated risk for breast cancer, ovarian cancer, non- 
Hodgkin’s lymphoma and melanoma in women with en- 
dometriosis. In addition to this, the study indicated 
elevated risks for these cancers in the families of women 
with endometriosis.*° Furthermore, the risk of ovarian 
cancer, breast cancer, and non-Hodgkin’s Lymphoma 
have been shown to be increased by others*’ in patients 
with endometriosis. 


A. Ovarian Cancer 


Because ovarian endometriosis may play a role in the 
pathogenesis of some ovarian cancers, it has been re- 
cently suggested that ovarian endometriosis should be 
recognized as a precancerous condition and strictly fol- 
lowed up.** Nulliparity and infertility are both associ- 
ated with an increased risk of developing ovarian can- 
cer with these women nearly three times more likely to 
develop ovarian tumors compared to women who have 
been pregnant.” Malignant transformation of en- 
dometriosis is a well documented process especially with 
regard to ovarian endometriosis.°"? 


It has been suggested that genetic factors contribute both 
to the development of endometriosis and also to ova- 
rian cancer and that there may be some common link- 
ages*’ to that genetic inheritance. It has also been sug- 
gested that infertility and endometriosis may be inde- 
pendent risk factors for ovarian cancer and that both, 
therefore, should be taken into consideration as risk fac- 
tors.’ In any regard, the linkage between infertility, 
endometriosis and ovarian cancer is strong and has been 
well documented in the medical literature.**°* 


B. Endometrial Cancer 


An increased risk for endometrial cancer has been found 
among a variety of subgroups of infertile women. It is 
suggested that chronic anovulation is primarily respon- 
sible for this linkage.” In anovulation, the endometrium 
is exposed to chronic estrogen stimulation unopposed 
by progesterone. Progesterone is normally produced 
following ovulation. In the absence of ovulation, of 
course, progesterone is no longer produced. Thus, this 
presents a situation where there are relatively high es- 
trogen and low or absent progesterone and this is clearly 
associated with an increased risk of endometrial can- 
cere 


The most commonly cited pre-existing linkage with 
endometrial cancer is polycystic ovarian disease because 
it is often associated with long and irregular menstrual 
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cycles and prolonged periods of anovulation. This situ- 
ation sets itself up for prolonged exposure of the en- 
dometrium with estrogen and a situation that is proges- 
terone deficient.®*”! With proper evaluation and treat- 
ment—with the use of exogenous progesterone 
therapy—the incidence of endometrial cancer can be 
significantly reduced. However, women must have ex- 
posure to medical care in order for this to be accom- 
plished. 


C. Breast Cancer 


Over the past 20 years, the overall incidence of breast 
cancer has increased (see Figure 39-3), Furthermore, 
one of the clear risk factors for the development of breast 
cancer is delayed onset of the first pregnancy.” It has 
been long recognized that progesterone deficiency states 
have been associated with an increased risk of breast 
cancer particularly of the premenopausal type.” *™ 


Furthermore, it has been shown that women who have 
elevated androgen levels and decreased progesterone 
levels also have increased risks of breast cancer.” 
While the relationship of the factors remains contro- 
versial, the risk factor of delayed onset of pregnancy 
(which is common in infertility patients) is incontro- 
vertible. Considering also that these are patients who 
often have significantly decreased luteal phase proges- 
terone production and in some cases elevated androgen 
levels (Figure 39-2), this is something that needs to be 
further discussed and studied.’ 


St 


In patients with hypothalamic amenorrhea, the infertil- 
ity is due to the lack of ovulation. The reason the woman 
does not ovulate is because the hypothalamusoperates 
dysfunctionally and the pituitary does not respond with 
the needed cyclic gonadotropin production. In such con- 
ditions, without ovulation occurring, the woman is ex- 
posed to chronic low levels of estrogen and the com- 
plete absence of progesterone. In such circumstances, 
the woman is significantly at increased risk for os- 
teoporosis.*! 


In addition, because women with regular menstrual 
cycles who have infertility also have decreased proges- 
terone production by their ovaries, there is the likeli- 
hood that they may be at increased risk for osteoporo- 
sis in the long term as well. In fact, there is evidence to 
suggest that progesterone is a bone-building hormone 
and that postmenopausal osteoporosis may be, at least 


in part, a progesterone deficiency disease which is ex- 
acerbated in women who have a prolonged chronic de- 
ficiency of progesterone during their reproductive 
years. 


Immune Deficiency and sokiLl! ieee 


It has been thought for a number of years that en- 
dometriosis may be associated with some type of alter- 
ation in cell-mediated immunity.™ In fact, endometrio- 
sis fulfills all the classic characteristics of an autoim- 
mune disease—polyclonal B cell activation, tissue dam- 
age, multi-organ involvement, female preponderance, 
familial occurrence, and increased concurrence with 
other autoimmune diseases.™ 


In women with endometriosis, there is a defect in natu- 
ral killer cell activity, and the natural killer cell activity 
of the peritoneal fluid mononuclear cells is decreased 
in endometriosis. This correlates significantly with the 
severity of the disease in both the peripheral blood and 
the peritoneal fluid of women with endometriosis.“**° 


Substantial evidence indicates that endometriosis shares 
many similarities with autoimmune diseases. The theory 
of an altered immune system and endometriosis sug- 
gests that changes in cell-mediated immunity and/or 
humoral immunity may contribute to the development 
of the disease. Many investigators now are looking at 
immunomodulaters and inflammatory modulators as 
possible innovative treatments for endometriosis.*”*” 


Salpingitis Isthmica Nodosa and 

pe SS 
Salpingitis isthmica nodosa (SIN) is a condition which 
usually affects the portion of the fallopian tube that 
immediately enters the uterus. The proximal fallopian 
tube that is involved with this condition results in either 
complete or partial blockage of that fallopian tube. 
Most commonly, the blockage of the fallopian tube is 
partial. Because the blockage is only partial, it disturbs 
the normal transmission of the fertilized ovum down 
the fallopian tube and into the uterus. Because of this 
abnormality, the blastocyst or early embryo may get 
caught in the fallopian tube resulting in an ectopic preg- 
nancy. Such a pregnancy is dangerous for the woman 
because the fallopian tube can rupture unexpectedly and 
cause uncontrollable hemorrhage. It may require emer- 
gency surgical intervention.”””* 


Infertility and Subsequent Pregnancy 
Complications 

SS 
Women suffering from infertility who then achieve a 
pregnancy are also at increased risk for subsequent preg- 
nancy-related complications. For example, it has been 
known for a long time that the incidence of spontane- 
ous abortion, ectopic pregnancy, intrauterine growth re- 
tardation, and stillbirth are all increased in a subsequent 
pregnancy following infertility.*'’’ The above risks 
occur in women who have pre-existing endometriosis 
but also occur in women with hyperprolactinemia.'”” 


In women who have polycystic ovarian disease, the in- 
cidence of gestational diabetes and pregnancy-induced 
hypertension is increased significantly.'°~'” In fact, even 
the pre-existing diagnosis of infertility will increase the 
risk of pregnancy-induced hypertension in a subsequent 
pregnancy. 


It has also been known that a pre-existing history of 
infertility is a risk factor when it comes to preterm de- 
livery. Babies born to mothers who have previous in- 
fertility have a significantly increased risk of having a 
low birth weight infant due either to premature delivery 
or to intrauterine growth restriction.'°*''° 


As a result of these medical findings, pregnancies that 
occur in women who have pre-existing infertility are 
more commonly high risk and demand to be followed 
more carefully and with more focused medical inter- 
vention. With pre-existing knowledge of the cause of 
the underlying infertility factor, a more specific form of 
intervention can be made. 


General Medical Problems 

———— 
There are also a number of other general medical prob- 
lems that occur more commonly in women who have 
infertility. For example, women with endometriosis have 
been shown to have heavier menstrual flow and signifi- 
cantly higher abnormal menstrual scores than those who 
do not have the disease.''' Thyroid disease is often as- 
sociated with fertility problems of one type or another. 
Various types of subfertility is associated with both 
hyper- and hypothyroidism.''*''® Thus, these patients 
require a complete evaluation of thyroid function as a 
part of their evaluation for infertility. 


In women who have hypothalamic amenorrhea, it has 
been shown that certain psychosocial stressors may be 
associated with this condition.'' These women often 
report more depressive symptoms and dysfunctional 
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attitudes than other women and also an increased risk 
of disordered eating patterns. With these types of prob- 
lems, psychological intervention and support may be 
necessary.''* 


Socioeconomic and Health Costs of 
ill Ba eee 
It has been shown that most women with impaired fer- 
tility do not obtain infertility services.''* This means that 
the underlying medical risks of their infertility problem 
are not being evaluated or subsequently treated. It also 
means that a large number of women are not being evalu- 
ated or subsequently treated. It also means that many 
women are being significantly underserved when it 
comes to their basic health needs. 


Standard insurance plans generally have language that 
excludes coverage for “an expense or charge for the 
diagnosis or treatment of fertility or infertility or pro- 
motion of fertility including (but not limited to): (1) fer- 
tility tests and procedures; (2) reversal of surgical ster- 
ilization and (3) any attempts to cause pregnancy ...”. 
This language has led to significant problems in this 
area of medicine for physicians, hospitals and patients. 
These problems include but are not limited to the fol- 
lowing: 
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Figure 39-3: This shows the increasing rates of stage | breast 
cancer. The diagnosis of stage | breast cancer has increased 
113% between 1983 and 1997 (data is from the Surveillance, 
Epidemiology and End Results—SEER—Program of the 
National Cancer Institute’’). 
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The language is extremely vague and leads to 
an inability on the part of the physician or the 
patient to reasonably interpret the provision. This 
leads to a very uneven and unfair administration 
of the provision. 


An example of this would be that many “fertil- 
ity-related” procedures are, in fact, often paid 
for by insurance coverage and are not excluded 
by these provisions. These include such things 
as surgical sterilization, various methods of con- 
traception, and abortion procedures. If, in fact, 
an insurance program excludes contraceptive 
coverage, the plan will often subsidize the use 
of birth control pills for the treatment of various 
women’s health problems even though those pills 
are technically “fertility related.” 


Patients complain that the administration of this 
provision is often irrational. For example, insur- 
ance may cover a particular surgical procedure 
for the treatment of a particular disease, but it 
will not pay for the diagnostic laparoscopy which 
is necessary for the physician to adequately and 
accurately diagnose it and thus prescribe the 
proper surgical procedure. 


This exclusion is often dependent upon the re- 
view of the claims person in charge of review- 
ing the particular claim at the insurance com- 
pany. It is often open to their interpretation even 
though they are not medically qualified to as- 
sess the medical aspects of the situation, and 
experience has shown that the actual application 
of the provision is extremely uneven. The claims 
review person is usually not medically trained 
and not prepared to deal with all of the varia- 
tions of evaluation and treatment that might ex- 
ist for the condition. The same is often also true 
for those physicians employed by the insurance 
industry for review of these claims. They are 
often not up-to-date with current capabilities of 
diagnosis and treatment. 


Medical problems associated with male infertil- 
ity are often covered without any questions 
asked. For example, antibiotics for the treatment 
of prostatitis which will improve fertility; a sur- 
gical procedure for the repair of a varicocele 
which also may improve male fertility; testicu- 
lar biopsies which will assist in the diagnosis of 
various male diseases that may be associated with 
infertility and, of course, the use of Viagra for 
male impotence which may improve a male’s fer- 
tility by correcting impotence are often, without 
question, reimbursed by the insurance industry. 


This clearly opens up the problem of gender- 
specific discrimination where the exclusionary 
causes, which most often affect women, have 
been targeted. 


6. It has been known, in addition, that nuns, who 
may have hormone problems associated with 
their menstrual cycles, are at times denied cov- 
erage because of it being “fertility related” when 
it is quite obvious that the medical evaluation 
and treatment has nothing to do with fertility. 


7. Inaddition, patients who have premenstrual syn- 
drome, which is also often observed in women 
who have infertility, are often denied coverage 
for both the evaluation and treatment of their 
condition because it is tagged as “fertility re- 
lated” when, in fact, it is not at all fertility re- 
lated in these cases. The same Is true for various 
hormone-related causes of abnormal bleeding. 


8. As a result, this has led to a very contentious 
and confrontational relationship between women 
and their insurance companies when it comes to 
issues related to the reproductive system. It is 
not uncommon for these couples to hire attor- 
neys to represent them in their negotiations with 
their insurance companies, to constantly be on 
the telephone with their insurance plan trying to 
straighten out the claim’s process and to often 
enter into very contentious appeals hearings 
which are stressful and quite unbecoming the 
premium paid to the insurance company for 
health coverage. 


9. Finally, some physicians have been targeted by 
the insurance industry in retaliation for some of 
the contentiousness. 


The current use of “exclusion of coverage” clauses by 
the insurance industry for “fertility-related services” is 
very problematic and needs to be remedied. Further- 
more, it is out of date with our modern knowledge of 
the underlying diseases that actually cause fertility-re- 
lated problems. 


It has been argued that managed care organizations 
should take the lead in providing infertile couples with 
an organized, humanistic approach that is mindful of 
the attending social and health issues.'"* In this way, care 
for infertility and its attendant health risks can be made 
more accessible and comprehensive. 


In a recent study of the costs of an infertility evaluation 
and treatment, infertility costs accounted for only a small 
fraction of the total health care costs of the plan. Fur- 


thermore, the addition of infertility specific evaluation 
and treatment programs could be obtained for a nomi- 
nal monthly fee. This was estimated to be an additional 
member per month health care cost of $0.67.'"" 


Summary and Conclusions 

——————————_- 
Infertility is the inability ofa woman to achieve a preg- 
nancy over a period of one year of unrestricted inter- 
course. In reality, it is only a symptom of underlying 
disease. While many years ago infertility was thought 
to be “all in your head,” work that has been done over 
the past 30 years has shown that the inability to achieve 
pregnancy is the result of a multi-factorial combination 
of organic, hormonal and immunological diseases. 


The current approach of insurance plans to exclude cov- 
erage for “fertility-related services” does not recognize 
this change in the understanding of the underlying prob- 
lems of infertility. It still appears to observe infertility 
as more of a psychological problem than a medical one. 
In fact, next to pregnancy and childbirth, it is the 
most common medical problem affecting reproduc- 
tive age women. And yet, because of excluded cover- 
age, the insurance industry has specifically targeted this 
group of women with poor medical care. 


There are many issues that are involved in this current 
problem. The primary issue, however, should be the 
question of whether or not women should be given the 
right to have reproductive health care specific to their 
gender. While a U.S. District Court in Chicago ruled 
that infertility fit the definition of a disability and was 
therefore subject to the antidiscrimination enforcement 
under the Americans with Disability Act,''® this approach 
ultimately denies the fundamental issue that this is a 
health care issue encountered by women. It is not only 
a health care issue specific to their immediate health 
but also, and perhaps most importantly, their long-term 
health. 


It is quite possible that the current procedures followed 
by the insurance industry of excluding infertility cover- 
age from the standard health care plans of women dis- 
criminate against women mostly on a gender basis. In 
fact, from actual practice, it is clear that this exclusion 
specifically targets women because similar conditions 
which have a two-pronged effect of affecting one’s fer- 
tility and also one’s health that involve men are not sub- 
ject to similar discrimination. 


It should also be pointed out that many of the very same 
tests, procedures and treatments that are used to diag- 
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nose and treat these conditions from an infertility per- 
spective are also used to diagnose and treat these dis- 
eases from a purely women’s health perspective. Diag- 
nostic tools include laparoscopy, ultrasound assessment, 
testing of various hormones, testing for blockages in 
the fallopian tubes, various types of biopsies, and semi- 
nal fluid analysis in men. Treatment procedures that treat 
the underlying diseases include various surgical proce- 
dures, hormonal therapies, programs that treat ovula- 
tory dysfunction, and antibiotics. 


Therefore, it seems that legislatures must understand 
the reality of the underlying diseases and medical risks 
that infertility poses. These women often suffer from 
severe pelvic pain, dysmenorrhea and dyspareunia. They 
may have gastrointestinal abnormalities and irritable 
bowel syndrome. They may have severe hormonal de- 
ficiencies, which result in formation of cancers such as 
ovarian cancer and endometrial cancer in women who 
have pre-existing infertility. Furthermore, the risk of 
breast cancer is definitely increased in those women who 
have had prolonged episodes of infertility. 


Other health risks include the growing knowledge that 
there are similarities between certain types of infertility 
and some of the autoimmune disorders such as thyroidi- 
tis, systemic lupus, and rheumatoid arthritis. Further- 
more, women who have prolonged anovulation are at 
increased risk for osteoporosis which can be a debili- 
tating disease not only in younger women but most im- 
portantly as those women age. 


Perhaps one of the most hidden of all of the factors rela- 
tive to the infertility medical crisis is the issue of what 
happens to these women when they become pregnant. 
The evidence that shows that the pregnancies are at in- 
creased risk once the woman becomes pregnant after a 
pre-existing infertility problem is overwhelming. With 
better medical knowledge and understanding of the ba- 
sic underlying problem of the infertility that exists— 
whether that be organic or hormonal or immune stimu- 
lated—the physician is in a better position to adequately 
treat that pregnancy and reduce the types of problems 
associated with those pregnancies. Taking simply one 
example, the example of prematurity, with medical in- 
tervention, the prematurity rate can be expected to be 
decreased if the physician has a better understanding of 
the underlying causes. The cost for the delivery of a 
premature infant to that infant as well as to the insur- 
ance industry and to society in general, is exorbitant. 
Any headway that can be made in the reduction of those 
premature births and the improvement of the outcomes 
of those infants can only benefit the health insurance 
industry and society in general not to speak at all of the 
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individual baby and their families (which ultimately are 
the most important). 


Finally, this can all be done at a relatively low cost. It 
has been shown that if the standard exclusion is removed 
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NaProTECHNOLOGY in Infertility: 
Evaluation and Treatment 


nfertility is a symptom of underlying disease.'! The 

diseases that cause infertility have a “two-pronged 
effect.” They not only hinder the functioning of fertility 
but they also cause both short and long-term health 
problems. The persistent unwillingness to address in- 
fertility problems from this point of view or perspective 
is one of the major flaws in the current approach to the 
treatment of infertility. 


Fertility problems also carry with them significant emo- 
tional sequelae.” This is fairly well recognized by those 
who work in this field and psychosocial distress can 
contribute significantly to the etiology of some forms of 
infertility. 


Up until 1978, most of the effort in medicine in evaluat- 
ing and treating women with infertility was placed into 
trying to identify and treat the underlying causes. In 
1978, in vitro fertilization produced a paradigm shift. It 
led to a “skipping over” of the causes and this contin- 
ues up to the present time to be the foundational man- 
agement approach. In essence, this is a symptomatic or 
“Band-Aid” approach to treatment not one that gets to 
the root causes. When the artificial reproductive tech- 
nologies began to take hold, now over 25 years ago, 
diagnostic laparoscopy was in its infancy. Hormone as- 
sessment, while available, was not readily accessible. 


Ultrasound technology was still mired in sector scan- 
ning and real-time ultrasonography was not yet avail- 
able. Selective hysterosalpingography had not yet been 
developed and the fallopian tubes could not be cath- 
eterized. The CREIGHTON MODEL FertilityCare™ Sys- 
tem (CrMS) began its first allied health education pro- 
gram for FertilityCare™ Practitioners (FCP) in 1978. 
This means of objectively monitoring the biomarkers of 
the menstrual and fertility cycles was only in its begin- 
ning stages. 


It is legitimate to ask why there was such a quick and 
rapid response to the artificial reproductive technolo- 
gies. One can, of course, only speculate as to why this 
occurred. It definitely could be stated that it was diffi- 
cult, if not impossible at times, to actually determine the 
underlying causes. Frustration with this approach made 
ART appealing. We live in a society where there is a 
perceived need for a quick solution, the so-called “in- 
stant gratification” society. The patients have an emo- 
tional intensity to them which is somewhat unique and 
this is related to the importance of human fertility. Phy- 
sicians at times have been emotionally unable to deal 
with this intensity and the virtue of patience has some- 
times been non-existent. 


There are perhaps other reasons as well. Some of these 
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are economic. Training in infertility evaluation and treat- 
ment over the years has been exceptionally poor (both 
medically and surgically). Third-party reimbursement 
has long held a policy against reimbursing for “fertility 
testing and treatment” which is a throw-back to the 
notion that infertility is “all in your head.” If the physi- 
cian is not going to be adequately reimbursed for his 
time and efforts, there is no incentive to become in- 
volved with these patients. And, of course, physicians 
can financially profit enormously from the artificial re- 
productive technologies. 


The Missing Link 

Oe 
In the mid-1970s, the Doctors Billings published a se- 
ries of cycles in their Atlas of the Ovulation Method ° 
from a woman who had been unable to achieve preg- 
nancy (Figure 40-1). This series of cycles was from a 
woman who had had difficulty achieving pregnancy over 
a seven-year period of time. She indicated that she had 
noticed clear, stretchy mucus once or twice in the past 
but not in recent years. In the cycles shown, complete 
dryness was recorded except for the day following in- 
tercourse (a seminal fluid discharge). Ovarian hormone 
levels were measured and provided indirect evidence 
that ovulation was occurring. However, acts of inter- 
course close to the time of ovulation did not result in 
conception. 


When the CREIGHTON MODEL program first began its 
investigations of the Billings Ovulation Method in April 
1976, that chart and set of circumstances was known to 
us, however, its explanation was completely unknown. 
This led us to a series of investigations which began 
the research in reproductive health that is presented in 
this text book. 


In Figure 40-2, anormal cycle is charted with the corre- 
lating estradiol-17B (E,) and progesterone levels shown. 
Both profiles are completely normal. When a completely 
dry cycle was evaluated (Figure 40-3), a significantly 
suboptimal preovulatory E, profile and suboptimal luteal 
phase progesterone and E, profile were observed. This 
hormone combination is consistent with significantly 
abnormal folliculogenesis followed by abnormal 
luteogenesis. 


Another dry cycle evaluation with three days of pre- 
menstrual brown bleeding is shown in Figure 40-4. 
While this hormone profile is not as severely blunted as 
that in Figure 40-3, it is still significantly suppressed 
when compared to Figure 40-2 


In Figure 40-5, a woman with a limited mucus cycle was 
studied. In this cycle, the preovulatory E, profile is sup- 
pressed significantly as is the postovulatory profile. In 
addition, the post-Peak phase of the cycle was 19 days 
in duration and with studies that came later, this was 
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Figure 40-1: A series of cycles from an infertility patient published by the doctors Billings in their Atlas of the Ovulation Method 
in 1976. The cycles are dry except for some discharge observed after intercourse. The urinary hormone levels suggest that 
ovulation was occurring (From: Billings EL, Billings JJ, Catarinich M: Atlas of the Ovulation Method: the Mucus Patterns of Fertility 


and Infertility. Advocate Press PTY. LTD. Melbourne, 1976). 
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Figure 40-2: A normal CrMS chart with daily levels of E, and progesterone. The hormonal profiles are normal. The mucus cycle 
score is 15.7 and post-Peak phase is 10 days (From: Pope Paul VI Institute research, 2004). 
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Figure 40-3: An infertility patient with a dry cycle and daily levels of E, and progesterone. Both the preovulatory and the 
postovulatory profiles are very suboptimal revealing very poor folliculogenesis followed by abnormal luteogenesis (From: Pope 
Paul VI Institute research, 2004). 
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Figure 40-4: Another dry cycle with decreased hormone parameters. Premenstrual spotting is also observed in this cycle 
(From: Pope Paul VI Institute research, 2004). 
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Figure 40-5: A very limited mucus cycle (mucus cycle score = 3.0) and prolonged post-Peak phase (19 days) with a 
preovulatory and postovulatory hormone profile. The hormone profile is significantly abnormal and the prolonged post-Peak 
phase strongly suggestive of the luteinized unruptured follicle (From: Pope Paul VI Insitute research, 2004). 
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found to be consistent with the ultrasound finding of a 
luteinized unruptured follicle. 


In Figure 40-6, another cycle is shown with the hor- 
mone profile. In this case, there was a significant drop 
(greater than 50%) in the secretion of progesterone over 
a 24-hour period between Peak +5 and Peak +6 of this 
cycle. This cycle was one of the first where we were 
able to identify the presence of a late luteal defect (Type 
III luteal phase defect) which is often associated with a 
fairly normal periovulatory E, profile. 


In Figure 40-7, a chart from a woman who had four con- 
secutive miscarriages is shown. As she began charting, 


Table 40-1: The CrMS 


Incidence of Premenstrual Spotting 
Normal Controls vs. All Infertility’ 


Premenstrual Spotting 


Total Yes No 
Study Group N n % n % 
Normal controls 54 0 0.0 54 100.0 
All infertility 114 17 97 985.1 


1. From: Pope Paul VI Institute research, 2004 
2. p=.0028. chi-square analysis 


it became apparent that she had significant premenstrual 
spotting. When her hormone profile was drawn the E, 
levels were blunted but most prominent was the signifi- 
cant suppression of her luteal phase progesterone pro- 
duction. The premenstrual spotting was thought to be 
due to inadequate hormone support for the endometrium 
and was at least one of the underlying causes of her 
multiple miscarriages. Premenstrual spotting has been 
observed in about 15 percent of patients with regular 
cycles who are experiencing infertility (p=.0028, chi- 
square) (Table 40-1). 


While on occasion, there is a glimpse of interest shown 
in the medical literature with regard to abnormal men- 
strual cycle patterns*, vulvar discharge patterns such 
as these illustrated have been virtually ignored by the 
reproductive medicine community. That lack of procre- 
ative education and focus on the naturally occurring 
fertility cycle is ultimately the missing link in current 
reproductive medicine. 


Philosophy of NaProTechnology —o 


As one looks at the evaluation and treatment approaches 
in NaProTECHNOLOGY it becomes striking that there 
is a significantly different philosophical approach that 
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Figure 40-6: A CrMS chart in a patient with infertility. The E, and progesterone levels are completely normal up to Peak +6 when 
the progesterone level shows a significant decrease (at arrow) (Type III luteal phase deficiency) (From: Pope Paul VI Institute 
research, 2004). 
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Figure 40-7: A woman with premenstrual spotting, a history of four consecutive spontaneous abortions and a preovulatory 
and postovulatory hormone profile. The periovulatory estradiol levels are decreased but what is most remarkable is the 


significant decrease in postovulatory progesterone (From: Pope Paul VI Institute research, 2004). 


is taken to the care of these patients. To begin with, the 
child is viewed differently. 


In NaProTECHNOLOGY, the child is viewed as a gift as 
opposed to a right. This is defended in the Vatican in- 
struction on the Respect for Human Life (Donum Vitae) 
which is the instruction on the evaluation and treat- 
ment of infertile couples (Table 40-2): “A true and proper 
right to a child would be contrary to the child’s dignity 
and nature. The child is not an object which one has a 
right nor can he be considered as an object of owner- 
ship; rather a child is a gift, ‘the supreme gift’... and isa 
living testimony of the mutual giving of his parents.” 


Table 40-2: 
The Child: A Right or a Gift?! 


“A true and proper right to a child would be contrary to 
the child's dignity and nature. The child is not an object 
to which one has a right nor can he be considered as an 
object of ownership; rather a child is a gift, ‘the 
supreme gift’...and is a living testimony of the mutual 
giving of his parents.” 


1. Donum Vitae, Origins, March 19,1987 


Donum Vitae addresses the suffering caused by infer- 
tility in marriage by outlining the context to which ap- 
proaches would be appropriate (Table 40-3): “... mar- 
riage does not confer upon the spouses the right to 
have a child, but only the right to perform those natural 
acts which are per se ordered to procreation.” 


Donum Vitae recognizes what every physician knows 
when it comes to the treatment of the infertile couple. It 
is not possible to become 100 percent effective in their 
treatment. In most cases, one cannot even come close 
to 100 percent effectiveness. Thus, Donum Vitae high- 
lights other important services to the life of the human 
person (Table 40-4)*: “Physical sterility, in fact, can be 


Table 40-3: The Suffering Caused 
by Infertility in Marriage! 


marriage does not confer upon the spouses the right 
to have a child, but only the right to perform those 
natural acts which are per se ordered to procreation.” 


1, Donum Vitae, Origins, March 19,1987 


for spouses the occasion for other important services 
to the life of the human person, for example: adoption, 
various forms of educational work, assistance to other 
families, and assistance to poor or handicapped chil- 
dren.” 


These principles are foundational to the approach of 


NaProTECHNOLOGY. In addition, only married couples 
are accepted into evaluation and treatment so that if a 
child results, they will have the benefit of both a mother 
and a father. This is not because we are forced to accept 
these principles but rather because these principles make 


sense, they are connected to an overall hierarchy of 


values, they are integrated and consistent and they al- 
low for an orderly program of development for the evalu- 
ation of these most significant and difficult problems. 
Furthermore, and ultimately what is most important, 
these principles protect the dignity of women, the in- 
tegrity of marriage and a respect for the dignity and 
integrity of the child. They are principles that should be 
amplified rather than reduced. 


Table 40-4: Other Important Services 
to the Life of the Human Person! 


“Physical sterility in fact can be for spouses the 
occasion for other important services to the life of the 
human person, for example: 

« Adoption 

e Various forms of educational work 

« Assistance to other families 

e Assistance to poor or handicapped children.” 


1. Donum Vitae, Origins, March 19,1987 


The Goals of NaProTECHNOLOGY 


Rosia Bitlld detailed oe 


A NaProTECHNOLOGY approach to the infertile couple 
has the following goals (Table 40-5): 


1. It works towards assessing the underlying 
causes of the reproductive abnormality. 


) 


It allows for the treatment of these underlying 
causes. 


3. Itassists the couple in achieving pregnancy while 
maintaining the natural acts of procreation. 


4 If the treatment program is unsuccessful, re- 
search into the unknown causes is undertaken. 


5. If medically unsuccessful, the program will as- 


Chapter 40: NaProTECHNOLOGY in Infertility: Evaluation and Treatment 


sist with successful family building by being 
supportive of adoption. 


The goal in the development of NaProTECHNOLOGY 
was to provide reproductive health services which were 
both morally and professionally acceptable. The cre- 
ation of the CrMS was a key element in the ability to 
carry this through. In addition, the Pope Paul VI Insti- 
tute for the Study of Human Reproduction, where basic 
clinical research and continued education was avail- 
able were critical to its eventual expansion. 


Figure 40-8 presents a basic version of the staircase 
approach to the management of patients with infertility 
using NaProTECHNOLOGY. The underlying causes are 
aggressively sought; they are then aggressively treated 
for periods of time which are agreeable to the patient 
and the physician, When pregnancy occurs, the preg- 
nancy is supported. If pregnancy does not occur over a 
period of time, then adoption is recommended. 


As soon as adoption is mentioned as a part of an infer- 
tility program, there is a natural tendency to think one 
of two things: either the program is giving up on the 
individual couple or the program does not have suffi- 
cient confidence in its own approach to think that it will 
be effective. In actual fact, both of these could develop 
if the program is not careful in how it is approached. 


However, ina legitimate NaProTECHNOLOGY program, 
NaProTECHNOLOGY is viewed as a realistic approach 
to family building when, in fact, through proper evalua- 
tion and treatment, the woman has not achieved a preg- 
nancy over a period of time which is mutually agreed to 
by the couple and the physician. In that regard, the 
author has recognized that couples who are involved in 
infertility treatment have different resources upon which 
to draw in their search to solve their infertility problem. 
Some have very little stamina to be involved in a treat- 
ment program while others have an incredible amount 
of stamina to be involved. Thus, it is only when that 


Table 40-5: Goals of Working with Patients 
with Infertility through NaProTechnology 


1. Assess for the underlying causes 
Treat the underlying causes 
Achieve pregnancy 


If unsuccessful, research for unknown causes. 


on ff 6 ND 


If medically unsuccessful, assist with successful 
family building (adoption) 
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Adoption 


Treat, Cycle 
by Cycle Hormone 
and Target Organ 
Dysfunction 


Treat Organic 
Disease 


Figure 40-8: A staircase approach outlining the basic prin- 
ciples of a NaProTECHNOLOGY evaluation protocol for in- 
fertility. Evaluation and treatment protocol for infertility. 


stamina runs out and the program has not been effec- 
tive that the couple can legitimately be recommended 
for adoption. It recognizes only that the program (no 
matter which one it is anywhere in the world) cannot be 
100 percent successful. However, the program, through 
its support of adoption programs, can assist these 
couples in achieving their goal of building a family. 


Defining Infertility 

_—————— 
The standard definition of infertility usually involves 
the absence of pregnancy in a couple who is engaged 
with random acts of intercourse over a twelve-month 
period of time and pregnancy has not occurred. This 
approach to the definition of infertility is one of “sub- 
traction.” In other words, it isn’t one that truly tests 
one’s fertility but rather by the absence of expressed 
fertility, the person is defined as infertile. 


With the advent of the Billings Ovulation Method and 
subsequently the CrMS, there has been an emphasis 
on identifying fertility as well as infertility. For the first 
time, a family planning system exists which allows the 
couple to either achieve or avoid pregnancy by selec- 
tively having intercourse at a time of fertility or infertil- 
ity. The achievement of pregnancy is demonstrated in 
Figure 40-9, With intercourse occurring at the time of 
fertility (fertility-focused intercourse: FFI), pregnancy 
is achieved. 


The success of such an approach in the achievement of 
pregnancy was published in 1992° (Table 40-6). In this 
group of patients of completely normal fertility, 76.0 per- 
cent achieved a pregnancy in the first cycle that they 
selected the time of fertility for intercourse. By the third 
cycle, 90.0 percent were pregnant and by the sixth cycle 
98.0 percent were pregnant. 


These data suggest that the definition of infertility can 
be changed from the principle of “subtraction” which is 
currently used to a principle of testing one’s actual fer- 
tility with fertility-focused intercourse. If a couple has 
not achieved pregnancy within three cycles, there is a 
strong suspicion that an infertility problem exists. If preg- 
nancy has not occurred by the sixth cycle, then testing 
can begin. In the infertility program of the Pope Paul V1 
Institute almost everyone who comes into the program 
meets the standard definition of infertility after one year 
of random intercourse. This is because so few people 
are yet, overall, charting their cycles. However, in evalu- 
ating those cases of individuals who have been chart- 
ing for a period of six cycles without achieving preg- 
nancy, no case has ever been found where some or- 
ganic and/or underlying abnormality was not identified. 


Table 40-6: The Creighton Model System 
Incidence of Pregnancy Resulting 
when Time of Fertility used by Cycle of Use! 
(50 Pregnancies Prospectively Studied") 


Number of Cycles Used 


Pregnant Cumulative 


a | usenet, “ts % 

38 76.0 76.0 
i) 10.0 86.0 
2 4.0 90.0 
2 4.0 94.0 
2 4.0 98.0 
0 0.0 98.0 
1 2.0 100.0 


* Average length of use of the infertile time only prior to pregnancy = 5.72 cycles 
* Range of previous use of the infertile time only = 1-17 cycles 
* 27 were multiparous, 23 were nulliparous 


1. From: Hilgers TW, Daly KD, Prebil AM, Hilgers SK: Cumulative Pregnancy Rates 
in Patients with Apparently Normal Fertility and Fertility Focused Intercourse. J 


Repro Med 37; 864-866, 1992 
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Figure 40-9: In this cycle, the couple is using the time of fertility (fertility-focused intercourse) and have successfully achieved 


a pregnancy (From: Pope Paul VI Institute research, 2004). 


Infertility Evaluation Protocols 

i 
Infertility evaluation protocols in NaProTECHNOLOGY 
are basic and direct. They are not overly complex, al- 
though a fundamental understanding of the pathophysi- 
ology is extremely important, so that the underlying con- 
ditions can be properly understood. In depth reviews 
of some of these conditions is presented in the chap- 
ters that immediately follow and is not the focus of this 
chapter. 


The approach to investigation begins with the type of 


menstrual cycle with which the patient presents: Regu- 
lar menstrual cycles, long and irregular cycles or amen- 
orrhea. At the first visit that information can be easily 
obtained and an infertility evaluation can begin. 


Regular Menstrual Cycles 
The most common forms of infertility are observed in 


women who have regular length menstrual cycles. In 
these patients the protocol listed in Table 40-7 is imple- 


Table 40-7: NaProTechnology 
Infertility Evaluation Protocol: 
Regular Cycles 


« Take the patient's history (upon entry) 
e Chart CrMS for two cycles 
« Return for physical examination and order the 
following: 
« Seminal fluid analysis 
« Full series menstrual cycle hormone profile 
+ Follicular ultrasound series 
« Diagnostic laparoscopy, hysteroscopy and 
selective hysterosalpingogram 
« Comprehensive management review 


mented. The patient’s history is taken upon entry in the 
program; she is instructed to go to an Introductory Ses- 
sion for the CrMS and after two cycles of charting, to 
return for a physical examination and initiation of test- 
ing. The tests that are conducted include a seminal fluid 
analysis on the husband, a full series menstrual cycle 
hormone profile (Table 40-8), a follicular ultrasound se- 
ries and a diagnostic laparoscopy, hysteroscopy and 
selective hysterosalpingogram. 


Once all of these tests are completed (from beginning 
until end usually requires about four months), then the 
patient returns for a comprehensive management re- 
view in which the videotape of her laparoscopy is shown 
to her and her husband and all of the tests are reviewed 
with the idea of NaProTECHNOLOGY solutions in mind. 


To assist the taking of an entry history, the Female Gen- 
eral Information Form (FGIF) in Figure 40-10 and the 
Gynecological History Form in Figure 40-11 is very help- 
ful. The husband is also requested to fill out the Male 
General Information Form (MGIF) in Figure 40-12. These 


Table 40-8: Full Series Menstrual Cycle 
Hormone Profile 


+ Day 5: FSH, B-endorphin 

« P-5 through P+2 (every other day): E, 
e P+3,5, 7,9, 11: P+E, 

+ P+5, 7, 9: B-endorphin 


« P+7: Testosterone FSH Total T, 
Free testosterone LH Free T, 
Androstenedione prolactin TSH 
DHEAs Total T, 
Reverse T, 


Ty:rT, ratio 
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R 4 NaProTECHNOLOGY 
dul VI 


nstitute 
Female General Information Form 


Pope Pau! VI institute « 6901 Mercy Road e Omaha, NE 68106 e Ph# 402-390-6600 « Fax # 402-390-9851 

Date 

Name Age: DOB: 

Last First 
Name of spouse: Age: DOB 
Last First 
Referring physician Primary care physician: 
Tryingtoconceive? No () Yes [] Ifsohow long? {years and months) 


Gynecological History 
Please circle the appropriate answer. 


Abnormal pap (date of last pap) yes no Mom took DES yes no 
Acne yes no Mycoplasma yes no 
Breast discharge yes no Ovarian cysts yes no 
Chlamydia yes no Painful intercourse yes no 
Douche yes no Pelvic adhesions yes no 
Endometriosis yes no Pelvic infection yes no 
Excessive fear yes no Physical abuse yes no 
Fibroids yes no Poor sense of smell yes no 
Gonorrhea yes no Prior |UD use yes no 
Herpes yes no Sexual abuse yes no 
Hot flashes yes no Vaginal lubricants yes no 
Irritable bowel syndrome yes no Vision problems yes no 
Lack of bladder control yes no Weight gain >10 Ibs yes no 
Mammogram yes no Weight loss >10 Ibs yes no 
Social History 

Please circle the appropriate answer: 

Alcohol weekly yes no Marijuana yes no 
Caffeine yes no Regular exercise yes no 
Cocaine yes no Smoke yes no 
IV drugs yes no Weight change yes no 


Figure 40-10a: A general intake form for women with reproductive abnormalities (From: Pope Paul VI Institute). 
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NaProTECHNOL OGY Female General Information Form 


Family History 
Has anybody in your family had any of the following: 


Birth defects yes 
Bleeding disorders yes 
Blindness yes 
Breast cancer yes 
Chromosome problem yes 
Cystic fibrosis yes 
Deafness yes 
Diabetes yes 
Down syndrome yes 
Early menopause yes 
Heart attack (<50 years) yes 
Hemophilia yes 
High blood pressure yes 


Mental retardation 
Muscular dystrophy 
Ovarian cancer 
Polycystic kidneys 
Psychiatric disease 
Recurrent miscarriage 
Sickle-cell anemia 
Spina bifida 

Stillbirth 

Tay-Sachs disease 
Thyroid disease 
Tuberous sclerosis 
Other genetic disease 


3883383838822 28228 
3332323282222 88 


Ancestral Background 
There are certain ancestral backgrounds that have an increase frequency of some genetic disease. Please indicate if 
either your mother or father are of any of the following backgrounds: 


O) African O French Canadian O Latin American 
Asian CJ indian (J Mediterranean 


(J Caribbean L) Jewish Hl Native American 
None of the above 


Medical History (Review of Systems) 


Have you ever had any of the following: 


Abdominal pains yes 
Anemia yes 
Antibiotics yes 
Anxiety yes 
Appendicitis yes 
Arthritis yes 
Asthma yes 
Autoimmune disease yes 
Blood clots yes 
Blood in stool yes 
Blood transfusion yes 
Cancer yes 
Chicken pox yes 
Diabetes yes 
Dizziness yes 
Easy bruising yes 
Epilepsy yes 
Excess (chronic) constipation yes 
Excessive thirst yes 
Fainting yes 
German measles yes 
Headache yes 


“Vins tute 


Heart disease 
Heat/cold intolerance 
Hepatitis, liver problems 
High blood pressure 
Kidney problems 
Mitral valve prolapse 
Neck/back pain 
Neurological problem 
Nose/gum bleeds 
Palpitations 
Problems with vision 
Psychiatric treatment 
Seizures 

Severe headaches 
Shortness of breath 
Stomach problems 
Stress 

Swollen joints 
Thrombophlebitis 
Thyroid problems 
Tuberculosis 

Urinary infections 


3888888333882 32822828282828288 
oe enn eee eee 


Figure 40-10b 
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NaProTECHNOLOGY Female General Intormation Form 3 
Se ST eee ee SS ee ee eee ee ee 


Pregnancy History 
Times pregnant Term births Premature births 


Miscarriages Induced abortion Adopted children 


| Contraceptive Use 


| Dates of use Reason discontinued 


Operations and Hospitalizations 


Diagnosis Operation Location or hospital Physician 


Medications 
Please list all prescriptions and over-the-counter drugs used during the past year 


Medication Dosage and frequency Dates of use Reason for taking 


Allergies 
To what (drug or substance)? What type of reaction? 


‘ai — 


nstitute 


Figure 40-10c 
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NaProTECHNOLOGY Female General Information Form 4 


History of Tests, Procedures and Treatments 


A. Tests 
Diagnosis of Ovulation Dates & Results 
a. BBT used 
b. Endometrial biopsy 
c. LH testing (urine) 
d. Ultrasound series (for ovulation assessment) 


Hormone Studies 
e. Complete hormone profile 
f. Hormone testing, other (describe) 
g. Serum progesterone 


Male Fertility Testing 
h. Post-coital test (Huhner test) 
i. Seminal fluid analysis 
j. Sperm antibodies 


Miscellaneous 
k. Thyroid testing 
|. Beta-endorphins 
m. Other 


B. Procedures Procedures Dates & Results 
. Hysterosalpingogram 
. Selective hysterosalpingogram 
. Hysteroscopy 
. Laparoscopy 
. Transcervical catheterization of fallopian tubes 
Other 


no 
no 
no 
no 
no 
no 


C. Treatments 
Medical Treatments Treatments 

. Birth control pills (for endometriosis) 

. GNRH analogs (Lupron, Syneral, etc.) 

. Serum progesterone 

. Clomid or serophene 

HMG (Pergonal-like drugs) 

Mucus enhancers 

. Progesterone (If so, what kind?) 

HCG 

Glucophage 

Thyroid Rx 


TT Trae "~eadcap 
333883288828 


Surgical Treatments 

. Cauterization of endometrial implants 
Laser laparoscopy 

. Laser laparotomy (open abdomen) 

. Myomectomy 

. Ovarian drilling 

. Ovarian wedge resection 

Tubal Surgery 

D&C 


FA Oia 3 F 
333838888 


Figure 40-10d 
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NaProTECHNOLOGY Female General Information Form 5 
ART Treatments 
s. IVF yes no 
t. ICSI yes no 
u. GIFT yes no 
v. ZIFT yes no 
w. Artificial insemination yes no 
Intrauterine (IUI) yes no 
Husband (AIH) yes no 
Donor (AID) yes no 
Male 
x. Variocele repair yes no 
y. Male on medication yes no 
z. Other male infertility treatment yes no 
CMs 
aa. Fertility-Focused Intercourse yes no 
bb.Other yes no 


Figure 40-10e 
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R : 4 NaProTECHNOLOGY 
ful VI 
nent 


Gynecological History 


Pope Paul VI Institute » 6901 Mercy Road « Omaha, NE 68106 « Ph# 402-390-6600 « Fax # 402-390-9851 


Last Pap: EN eee eee 
Date: — Regn. —_—> Wecht —__. :-3 
Name: _ Age: G P P. T SAB IAB. LC_ 
Last First 
Menarche: Reg/irreg.: Periods: Cramps/pain (circle): mild mod. sev 
If cramps mod./sev., describe further: = Pain'score: 
Occupation: _—— Marital status: M S W D 
Husband's name: Age:___ Occupation: 
Last First 
Length of marriage: # of marriage (1,2,etc.): PT___ —s spouse__ 
Previous methods of contraception (type, dates of use): —————— 
Length of time nocontracpetion: Length of time no IUP: ——— 
Current Medical History 
Unusual bleeding yes no Premenstrual spotting yes no (y:#otdays ) Tail-end brown bleedng yes no (y. #otdays ) 
Intermenstrual bleeding yes no Rectal bleeding yes no Rectal pain yes no Dyspareunia yes no 
Past Medical History 
Past Surgical History 
Allergy History: = _ Exercise History: _ SSS 
Medications: Previous: __ ee Cnrent.  e 
Do you ever notice mucus discharge? yes no Ifyes, when? aa How much? 
Premenstrual symptoms: Do you have any of the following prior to your period: 
Irritability yon Breast tenderness y n Bloating y n Weight gain yon CHO craving y n Teariness y n 
Depression y n Headaches yn Fatigue y n_ Insomnia yon Other yon 


How many days prior to your period do these symptoms start? 
SS SS ST Ts I SR a EES ee eS ee ITY 


Figure 40-11a: A gynecologic history form used at the Pope Paul VI Institute for women who have various reproductive health 


problems (From: Pope Paul VI Institute). 
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WNaProTECHNOLOGY Gynecological History 
2 ee ee ee ee See ee 


Optional 
Tests 
BBT: : U/S: yes 
Endo Bx: Ox lap.: yes 
HSG: yes SFA: yes 
Hormones yes Other: yes 


Do you lose a lot of hair when you brush it? yes no Doyoulike cold weather? 
Do you have brittle nails? yes no Whatis your body temperature? 
Do you have dry skin? yes no 


Other 


O Adenomyosis (617.0) O Eroision/ectropion of cervix (622.0) QO Pelvic peritoneal adhesions (614.9) 
() Amenorrhea (626.0) () Fatigue, general (780.9) () Persistent follicular cyst (620.24) 
O Anomaly-—cervical mucus (628.4) ia Habitual SAB (Hx of) (629.9) QO Persistent luteal cyst (620.28) 

(C) Cervicitis & endocervicitis (616.0) C) Hypersecretion—ovarian andro (256.1) C] Polycystic ovaries (256.4) 

U) Chronic endometritis (615.1) O Hypoth-pit-ov. dysfunction (258.8) ) Polyp of endometrium (621.0) 

O Dysfunctional uterine bleeding (626 8) O Irregular menstrual cycle (626.4) (CD Premenstrual dysphoric disorder (625.4) 
(J Dysmenorrhea (625.3) () Leiomymoma-fibroid uterine (218.9) [) Premenstrual tension syndrome (625.4) 
() Dyspareunia (625.0) () Menorrhagia (626.2) () Thyroid disorder (v77.0) 

(] Endocrine receptor disorder (259.9) | () Ovarian cyst (620.2) QO) Other: 
O Endometriosis (617.9) (CO Pelvic pain—-unspecified (625.9) 


_____CrMS Other: _ 
PE: next visit (weeks/months) 
Hormones 
OCE 
SFA 
Lap/hyst.possible laser _ with KTP 

___ with LUNA 
____ with cults. 
___ with D&C 


SHSG 
HSG 
Pelvic U/S 
_____ D&C, hysteroscopy 


Physician's signature: 


fis — 


Figure 40-11b 
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NaProTECHNOLOGY 


R 
Paul Vi 


Male General Information Form 


Name: 
Last 


Name of spouse: 
Last 


Referring physician: 
Number of years married: 


Age(s) of children, if any: 


Past Medical History 


Had mumps 

Heart problems 

Hormonal problems 
(thyroid, diabetes, etc.) 

Other medical problems 


Current medications 


Male History 


Abnormal sexual development 
Bladder or prostate surgery 
Ejaculation problems 

Epididymitis 

Fever within the last three months 
Had hernia repair 

Injury to the testicles 

Problem achieving erections 
Puberty was early (<12 years) 


————— 


Please circle the appropriate answer: 


yes 
yes 
yes 


yes 


yes 


Please circle the appropriate answer: 


yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 


332 


338888228282 


Pope Paul VI Institute « 6901 Mercy Road « Omaha, NE 68106 « Ph# 402-390-6600 e Fax # 402-390-9851 


Date: 
Age: DOB: 
Age: DOB: = 
First 
Primary care physician: 


Number of prior marriages: 


Number of pregnancies with previous spouse: 


Lung problems (asthma, etc.) yes no 
Muscle or joint problems yes no 
Neurological problems yes no 
Stomach problems yes no 
Other surgery yes no 
ALLERGY to medications yes no 
Puberty was late yes no 
Sex drive problems yes no 
Sexually transmitted disease yes no 
Undescended testicles yes no 
Urinary tract infection yes no 
Varicocele diagnosis yes no 
Vasectomy yes no 
Vasectomy reversal yes no 
Other family member with fertility problen yes no 


Figure 40-12: A general intake form used for men in further evaluating their fertility in a NaProTECHNOLOGY driven infertility 


program (From: Pope Paul VI Institute). 
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NaProTECHNOLOGY Male General information Form 
(ee SR A I RS ST SS SS STE OS. Se 


Social History 
Please circle the appropriate answer: 
Drink alcohol (# drinks/week___) yes 
Exposure to chemicals yes 
Radiation exposure (not routine x-rays)yeS 
Recreational drugs yes 


Regular exposure to heat 
(sauna, baths, jacuzzi) 
Smoker (# packs/day __) 


Family History 
Has anybody in your family had any of the following: 


Blindness 

Birth defects 
Chromosome problem 
Cystic fibrosis 

Deafness 

Diabetes 

Down syndrome 

Heart attack (<50 years) 
Hemophilia 

High blood pressure 


Mental retardation 
Muscular dystrophy 
Polycystic kidneys 
Psychiatric disease 
Sickle-cell anemia 
Spina bifida 

Tay-Sachs disease 
Thyroid disease 

Other genetic disorders 


3383282882888 
82332882288 


Ancestral Background 


There are certain ancestral backgrounds that have an increase frequency of some genetic disease. Please indicate if 
either your mother or father are of any of the following backgrounds: 


Latin American 


() African 


L] Asian 
() Caribbean 


() French Canadian 
() Indian 
() Jewish 


Mediterranean 
Native American 


None of the above 


Other Possible Concerns 
Please circle the appropriate answer: 
Biopsy of testicles yes 
Cancer yes 
Colitis yes 
DES exposure in womb 
Diabetes 
Genital herpes 
Genital warts/condyloma 
High blood pressure 
Mumps with injury to testicles 
Penile discharge or pain 


Physical abnormality 
Prostatitis 
Psychiatric treatment 
Seizures 

Strenuous exercise 
Tight underwear 
Varicocele 

Varicocele surgery 
Urethritis/epididymitis 


338883838888 
333838388888 


Comments 


Figure 40-12b 


forms assist greatly in obtaining, in an orderly fashion, 
the type of information that will allow for an orderly and 
yet thorough intake of information. 


When the patient returns after two months of tracking 
their fertility cycles using the CrMS, the physician re- 
views it with the idea in mind of paying special atten- 
tion to the biomarkers of the CrMS. The basic 
biomarkers to be reviewed are listed in Table 40-9 and 
several charting examples illustrating some of these 
biomarkers are shown in Figure 40-13. The important 


Table 40-9: NaProTechnology Assessment- 
Paying Attention to the Biomarkers 


e The type of mucus cycle 
e The length and stability of the post-Peak phase 


« The length of the pre-Peak phase (and its character- 
istics) 


« The length of the cycle 
« Presence of premenstrual spotting 


« Presence of tail-end brown bleeding 
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biomarkers include the type and intensity of the mucus 
cycle, the length and stability of the post-Peak phase, 
the length of the pre-Peak phase, the overall length of 
the cycle, the presence of premenstrual spotting or tail- 
end brown bleeding. These can all be external signs of 
underlying pathophysiology. 


The appearance of limited mucus cycles will suggest 
abnormal reproductive hormone function and an in- 
creased risk of ovulatory defect. A short post-Peak 
phase will indicate the presence of an inadequately short 
luteal phase. A /Jong post-Peak phase may suggest the 
presence of a persistent unruptured follicle. Premen- 
strual spotting and/or tail-end brown bleeding may 
indicate the possibility of low progesterone levels. These 
can also be associated with chronic endometritis. 


A seminal fluid analysis is obtained as described in the 
chapter on male infertility. However, the only change 
from the protocol outlined in Table 40-7 is if the sperm 
count comes back zero. If azoospermia exists, then the 
count should be repeated a second time and fructose 
should be measured in the seminal fluid to see if there is 
an obstruction of the vas deferens. If azoospermia ex- 
ists, then the remaining evaluation can be canceled un- 
less there are some other medical reasons why such an 
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Figure 40-13: Charting examples from women with regular cycles who may be experiencing infertility. Limited mucus cycles 
are seen in cycles A and B, a dry cycle in cycle C, a short post-Peak phase in cycle D and a normal mucus in cycle E (From: Pope 
Paul VI Institute). 
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evaluation should continue (for example chronic pelvic 
pain, severe dysmenorrhea, dyspareunia, and severe 
premenstrual symptoms). 


At the second visit, the physical examination is con- 
ducted and a full series menstrual cycle hormone pro- 


file is ordered. This profile is outlined in Table 40-8. A 
follicular ultrasound series is also ordered according 


to the scheduling protocol shown in Table 40-10. These 
studies need to be done by people who are experienced 
in conducting them. Finally, the diagnostic laparoscopy, 
hysteroscopy, and selective hysterosalpingogram is 
discussed in greater detail. This procedure is recom- 
mended because its yield is so high. In none of the 
above tests is the search for a “needle in the haystack” 
being conducted. The results of these tests will un- 
cover the mu/ti-factorial aspects of most infertility prob- 
lems. Each of these will be discussed in greater detail 
later in this chapter. 


Long and Irregular Cycles 
In those women who present with long and irregular 


cycles, the infertility evaluation protocol outlined in 
Table 40-11 is used. In these cases, it is usually difficult 


Table 40-10: Follicular Ultrasound Series: 
Scheduling Protocol 


e Day 5: Baseline pelvic ultrasound 


¢ P-5 through follicular rupture: Daily ultrasound 
examinations 


e P+7: Pelvic ultrasound 


a aun 
Saaldidad ina 


to do a true ovarian follicular ultrasound series because 
of the unpredictability of the occurrence of ovulation. 
Also, because of the nature of the cycle pattern, a differ- 
ent set of hormones are better to evaluate in order to 
establish the foundation. The initial phases of the pro- 
tocol are identical to that for women with regular cycles, 
however, at the time of the physical examination, an 
amenorrhea profile (Table 40-12) and a basic pelvic ul- 


Table 40-11: NaProTechnology 
Infertility Evaluation Protocol: 
Long and Irregular Cycles 


¢ Take the patient's history (upon entry) 
« Chart CrMS for two cycles 
e Return for physical examination and order the 
following: 
+ Seminal fluid analysis 
« Amenorrhea profile 
« Pelvic ultrasound 
+ Two-hour glucose and insulin tolerance test 
+ Diagnostic laparoscopy, hysteroscopy and 
selective hysterosalpingogram 
« Comprehensive management review 


Table 40-12: Amenorrhea Profile 


FSH Testosterone Total T, 

LH Free testosterone Free T, 

Prolactin Androstenedione TSH 

B-endorphin DHEAs Total T, 
Reverse T, 
Tyr, ratio 


Figure 40-14: An example of a woman with a long menstrual cycle, infertility and polycystic ovarian disease. The cycle is 51 


days in duration (From: Pope Paul VI Institute). 
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trasound is ordered. The most common problem associ- 
ated with long and irregular cycles is polycystic ova- 
rian disease and these two tests will generally clarify 
that situation. 


It is good to schedule a two-hour glucose and insulin 
tolerance test to see if the patient is hyperinsulinemic. 
After fasting levels of glucose and insulin have been 
drawn, the patient is given a 75-gram oral glucose load. 
Follow-up glucose and insulin levels are drawn at 30, 
60, 90 and 120 minutes. Normal and abnormal curves are 
shown in the chapter on PCOD. 


In addition to the above, a diagnostic laparoscopy, hys- 
teroscopy and selective hysterosalpingogram are also 
recommended. Many women with polycystic ovaries 
(over 50%) will also have endometriosis. Thus, a diag- 
nostic laparoscopy will allow for that diagnosis to be 
made and usually it can be treated with laser at the time 
of the diagnostic procedure. In addition, a confirmation 


of the diagnosis can be made by direct observation of 


the ovaries and an evaluation of the ovary for possible 
wedge resection sometime in the future can also be un- 
dertaken. 


When one views a cycle pattern such as that seen in 


Figure 40-14, it is almost pathognomonic for polycystic 
ovarian disease. However, there appears to be a small 
percentage (about 5%) that may be of primary hypotha- 
lamic origin. 


Amenorrhea 


Patients who come with a history of prolonged amenor- 
rhea should follow the protocol shown in Table 40-13. 


Table 40-13: NaProTechnology 
Infertility Evaluation Protocol: 
Amenorrhea 


¢ Take the patient's history (upon entry) 
« Chart CrMS for four to eight weeks 
« Return for physical examination and order the 
following: 
+ Seminal fluid analysis 
« Amenorrhea profile 
« Pelvic ultrasound 
+ Diagnostic laparoscopy, hysteroscopy and 
selective hysterosalpingogram (optional) 
« Comprehensive management review 
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Figure 40-15: A woman with infertility associated with amenorrhea. In example cycle pattern A, the prominent pattern is one of 
dryness with occasional mucus patches. In cycle pattern B, the pattern is one of a variable return of Peak-type mucus (From: 
Pope Paul VI Institute). 
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This table is identical to that of patients who have long 
and irregular cycles except that they need to chart only 
for four to eight weeks prior to coming back for their 
physical examination. The diagnostic laparoscopy is 
considered optional in these cases. The most common 
cause of amenorrhea is hypothalamic amenorrhea and 
in cases such as that, endometriosis is very rare. The 
amenorrhea profile shown in Table 40-12 is also used in 
this group of patients. 


The charting sequences that are observed are shown in 
Figure 40-15. A predominant pattern of dryness or a 
predominant pattern of mucus (a variable return of peak- 
type mucus) are the two dominant patterns. The most 
important feature, however, is the absence of menstrua- 
tion and, of course, the absence of ovulation. 


In spite of this being a reasonably ominous-appearing 
condition, some of the very best success rates are ob- 
tained in the treatment of this group of patients. 


Timing of Fertility Tests 

i DAR eh i Ml 
With the use of the CrMS various fertility tests can be 
timed much more accurately than previously. It allows 
for a very simple but reproducible system for the woman 
to keep so that it will tell the physician and the labora- 
tory where she is in her cycle. The most obvious timing 
of tests is in the targeted hormone evaluation which 
becomes common place in NaProTECHNOLOGY. How- 
ever, such things as a postcoital test will not provide 
correct information if it is not timed to occur at the time 
when the good Peak-type mucus is present. Diagnostic 
laparoscopy is best performed during the preovulatory 
phase of the cycle so that an interruption of a preg- 
nancy is not a concern and a selective hysterosalpin- 
gography is best performed between day four and eight 


Table 40-14: The Creighton Model System 
Types of Mucus Cycle 
using Objective Assessment 


Range of 
Mucus Cycle Score 
|. Regular 
A. Regular 9.1 - 16.0 
B. Intermediate regular 7.6 -9.0 
ll. Limited 
A. Intermediate limited 5.7-7.5 
B. Limited 0.1 - 5.6 
il. Dry 0.0 


or ten of the cycle. In this way, the endometrium is still 
thin and access to the internal os of the fallopian tube is 
relatively easy. 


Classification of Mucus Cycles 

ee 
With the use of the Vaginal Discharge Recording Sys- 
tem (VDRS), it is possible to objectively classify the 
mucus cycle. This classification system and the means 
by which it is obtained is described in Chapter 14. For 
review, the classification categories are presented in 
Table 40-14. 


In a group of 289 patients who came into the program 
with infertility, their mucus cycle scores were calculated 
and the mucus cycles classified. These are shown in 
Table 40-15. In 68.2 percent of this group, the mucus 
cycles were either limited or dry. This is in contrast to a 


Table 40-15: Incidence of Mucus Cycle Pattern 
(CrMS) in Patients with Infertility 
(Regular and Irregular Cycles) (N=289) 


Incidence 
Type of Mucus Cycle n % 
Dry 33. 11.4 
Limited 124 42.9 
Intermediate limited 68.2 40 13.8 
Intermediate regular 31.8 32: 1431 
Regular 57 19.7 
VRPM? 3 1.0 
Totals 289 99.9 


1. From: Pope Paul VI Institute research, 2004 
2. VPRM = variable return of Peak-type mucus 


Table 40-16: Patient’s Historical Assessment of 
the Presence of a Mucus Discharge (N=224) 


nt % 
Not present 31 13.8 
Present 193 86.2 
0. Not sure of amount 53 23.7 
1. Not much present 71 31.7 
2. Some present 17 76 
3. Fairly good 8 3.6 
4. See quite a bit 35 15.6 
5. See all the time 9 4.0 


1, From: Pope Paul VI Institute research, 2004 
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group of normal fertility controls where the limited mu- 
cus cycles were observed in only 21.7 percent of pa- 
tients (Figure 40-16). 


Patients were also investigated upon entry into the pro- 
gram with regard of their own assessment of the pres- 
ence or absence of a mucus discharge. In 224 patients, 
86.2 percent of them said they had a mucus discharge 
while 13.8 percent indicated that it was absent (Table 
40-16). This was followed up with a question relative to 
the timing in the cycle when this was observed. While 
the majority indicated that the mucus discharge occurred 
at the time of the mid-cycle (73.4%), there was a signifi- 
cant percentage who felt that it occurred at other times 
of the cycle (Table 40-17). Furthermore, the patients who 
said they did nor have a mucus discharge present, were 
further evaluated in subsequent cycles. Only 17.8 per- 
cent of them actually had dry cycles while another 60 
percent had either limited or intermediate limited mucus 
cycles. There were some, however, who had regular 
mucus cycles (Figure 40-17). 


A comparison of the woman’s description on entry into 
the program with regard to her perception of the pres- 
ence of a mucus discharge is correlated with the subse- 
quent classification of the mucus cycle using the CrMS 
in Figure 40-18 for 193 separate patients. The correla- 
tion is actually quite uneven suggesting that a woman’s 
retrospective recall of the parameters of the mucus dis- 
charge and/or its importance is not very accurate. In 
other words, in order to obtain good information on the 
presence or absence of the mucus discharge pattern 
and the classification of the mucus cycle itself, the indi- 
vidual must track their fertility cycles using the CrMS in 
a prospective fashion. 


In another group of patients who had endometriosis 
(152 patients who underwent conservative surgical ex- 
cision of endometriosis), 77.6 percent of them either had 


Table 40-17: Patient’s Historical Assessment of 
Where in the Cycle the Mucus Discharge 
Occurs! (N=174)? 


Time in the Cycle n % 

Mid-cycle 130 73.4 
All the time 17 9.6 
Before the period 13 7.3 
Occasionally 7 4.0 
Not sure 6 3.4 
After the period 4 2.2 


1, From; Pope Paul VI Institute research, 2004 
2. Includes only patients with history of regular menstrual cycles 
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Percent Limited Mucus Cycles 
Normal Fertility Controls vs. Infertility 
by Laparoscopic Diagnosis and SAB 
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Figure 40-16: The percentage of limited mucus cycles in 
patients with normal fertility versus infertility arranged by 
laparoscopic diagnosis and spontaneous abortion category 
(From: Pope Paul VI Institute research, 2004). 


Comparison of Patients’ History of No Mucus Discharge 
to Actual CrMS Charting of Mucus Cycle (N=31) 


422 
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Figure 40-17: A comparison of the patient's history of having 
observed no previous mucus discharge and the actual CrMS 
charting pattern of the mucus cycle (N = 31) (From: Pope Paul 
VI Institute research, 2004). 


Table 40-18: The Creighton Model 
Types of Mucus Cycles in Patients with 
Endometriosis treated with 
Conservative Surgery’ (N=152) 


Type of Mucus Cycle n % 
Regular 34 22.4 
Limited* 102 67.1 
Dry* 16 10.5 
Totals 152 100.0 


1, From: Pope Paul VI Institute research, 2004 
* 77.6% limited or dry 
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Comparison of Patient’s History of a Mucus Discharge with 
Actual CrMS Charting of Mucus Cycle (N-193) 


Percent 


Intermediate Regular 
yo" 


Intermediate Limited ae 
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Dry of 


Figure 40-18: A comparison of the patient's history of a mucus discharge with the 
actual CrMS charting of the mucus cycle (N = 193). The patient's entry description is 
on the lower left and the actual CrMS mucus cycle classification is in the lower right 


(From: Pope Paul VI Institute research, 2004). 


limited (67.1%) or dry (10.5%) cycles. It is of further 
interest to note that in the dry cycle population (n=16) 
there was only one subsequent pregnancy in that popu- 
lation and that was an ectopic pregnancy (Table 40-18). 


Ovarian Hormone Dysfunction 


A summary of the findings of the targeted hormone as- 
sessment of the menstrual cycle in a large group of pa- 
tients with infertility who also have regular cycles is 
shown in Figure 40-19 through 40-21. These studies 
show that the Peak in the E, level during the periovu- 
latory time period is significantly decreased and, most 
notably, the progesterone profile is decreased as well. 
This shows up not only in the individual levels of the 
post-Peak hormone profile but also in the five value 
sums and means, Individual targeted hormone assess- 


Table 40-19: Incidence of Premenstrual 
Symptoms in All Patients with 
Regular Cycles and Infertility'* (N=252) 


Symptom % Symptom % 

Irritability 90.5 Depression 74.1 
Breast tenderness 85.7 Weight gain 69.4 
Bloating 85.3 Fatigue 67.3 
Teariness 80.2 Headache 50.8 
CHO craving 75.1 Insomnia 29.0 


1. Symptoms began at least four days prior to onset of menses. 
2. From: Pope Paul VI Institute Research, 2004 
3. CHO=carbohydrate craving 


ments with regard to pathologic entities such as en- 
dometriosis, pelvic adhesive disease and polycystic 
ovarian syndrome are shown in the chapters in those 
respective sections. 


It should be pointed out, however, that there is a signifi- 
cant endocrinopathy which is observed in women who 
have infertility and regular cycles. These endocrinopa- 
thies are important because they are also associated 
with several ovulation-related disorders (see below) and 
the abnormal mucus patterns observed in many of these 
patients. 


In addition to the above, women with regular cycles 
and infertility have a very high incidence of premen- 
strual symptoms (Table 40-19). These symptoms are al- 
most as frequent as women who have premenstrual syn- 
drome. The hormonal abnormalities which underlie pre- 
menstrual syndrome (see chapter on premenstrual syn- 
drome) are very similar to the hormonal abnormalities 
observed in patients with regular cycles who also expe- 
rience infertility. It is highly likely that there is an under- 
lying hormonal linkage between these different condi- 
tions. In other words, there appears to be a pathophysi- 
ologic link between the underlying problems that exist 
in premenstrual syndrome and in those that exist in in- 
fertility. 
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Periovulatory Estradiol-17{5 Leveis 3 and 4 Value Periovulatory 
Control (N=21) vs. All infertility with Regular Cycles E, Sums and Means 
Control (N=21) vs. All Infertility with 
Regular Cycles 
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Figure 40-19 
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Figure 40-20 
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Figures 40-19 through 40-21: These figures show the periovulatory estradiol 
profile and the postovulatory progesterone and E, profile in a group of patients who 
had regular menstrual cycles (N=201) but also experience infertility (From: Pope Paul 
VI Institute research, 2004). 
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Ultrasound Findings 


It has been suggested that ifa woman has normal regu- 
lar menstrual cycles that she can be considered to be 
ovulating normally.’ Nothing could be further from the 
truth. In addition, current approaches to studying ovu- 
lation in infertility programs are significantly flawed. 
Standard tests such as basal body temperature curves, 
endometrial biopsies, a mid-luteal phase progesterone 
level and/or urinary LH detector kit simply do not give 
adequate information about the ovulation process to 
be considered reliable. 


In patients who have infertility problems, the incidence 
of ovulation-related defects ranges from 56 to 61 per- 
cent (Figure 40-22). This can be determined by the care- 
ful conduct of serial follicular ultrasound examination 
of the ovaries around the timing of ovulation. Data on 
this are outlined in detail in Chapters 20 through 22. 


The question often asked in an infertility program is, “Is 
this woman ovulating?” That is the incorrect question 
to be asking. A better question to ask is, “Is ovulation 
normal? Or is there a defect in ovulation?” 


In actual fact, when one studies ovulation closely by 
serial ultrasound and hormonal parameters, one realizes 
that there are a number of different “ovulatory events” 
which mimic ovulation but either are completely anovu- 
latory or represent a significant defect in the ovulatory 
mechanism. An example of an ovulatory defect which is 
anovulatory is the luteinized unruptured follicle syn- 
drome. An example of an ovulatory defect in which the 
ovulation process is significantly defective is the imma- 
ture follicle. While ultrasound is commonly used to 
monitor ovulation inducing medications, it is rarely used 
for studying spontaneous ovulation patterns and their 


Percent 
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Figure 40-22: In this figure, the incidence of ovulation related 
defects of patients with endometriosis, pelvic adhesive dis- 
ease and polycystic ovaries is presented (From: Pope Paul VI 
Institute research, 2004). 


defects. The latter is extremely important if one is to 
design treatment strategies that meet the specific de- 
mand of the underlying problem. 


Laparoscopy Findings 


There are two main problems which confront the cur- 
rent use of laparoscopy in the evaluation of the infertile 
patient. The first has to do with the current laissez faire 
attitude with regard to its utilization. Because there has 
been a de-emphasis on making a diagnosis of the un- 
derlying problems, the actual use of diagnostic 
laparoscopy has lagged. 


The second problem that exists is the general lack of 
skill in doing good diagnostic laparoscopy. The skills 
outlined in this textbook with the application of “near 
contact” laparoscopic techniques and a good every day 
understanding of the appearance of such conditions as 
endometriosis, polycystic ovarian disease and pelvic 
adhesive disease are essential to implementing a good 
diagnostic strategy when using laparoscopy. 


Again, it should be emphasized that the implementation 
of the routine performance of diagnostic laparoscopy 
in this group of patients is not looking for a “needle in a 
haystack.” In 250 consecutive laparoscopies performed 
for infertility, the main postoperative diagnosis is shown 
in Table 40-20. In this group of patients 72.8 percent had 
endometriosis. If you were to apply these data to a group 
of women who had regular menstrual cycles and infer- 
tility (excluding those patients who had polycystic ova- 
rian disease and anovulatory patterns), nearly 80 per- 
cent of the patients had endometriosis. This is signifi- 
cantly different than that reported in major medical text- 
books ranging from 5 to 25 percent of the infertile pa- 


Table 40-20: Main Postoperative Diagnosis 
Consecutive Laparoscopies for Infertility! 


(N=250) 

Main Postoperative Diagnosis n % 

Endometriosis 182 72.8 
Pelvic adhesions 21 84 
PCOD 16 64 
Normal pelvis 15 6.0 
Tubal obstruction 10 4.0 
Anovulation 6 24 
Peri-adnexal adhesions 4 1.6 
Totals 250 100.0 


1. From: Pope Paul VI Institute research, 2004 


tient population. Ultimately, diagnostic laparoscopy is 
an under-utilized and an under-skilled procedure and, 
as a result, patients are not well served. 


ES 


When one reads in major textbooks of reproductive 
medicine that there are certain causes for infertility and 
the listing of these causes suggests that each patient 
has a single cause for their infertility it is extremely mis- 
leading. And yet, it is recognized that the etiology of 
infertility causality is often multifactorial.” 


A NaProTECHNOLOGY evaluation allows one to elicit 
the various underlying causes and put together these 
multiple factors so that a comprehensive, multifacto- 
rial treatment approach can be implemented. This, along 
with the CrMS, is what allows for NaProTECHNOLOGY 
to be so successful in the treatment for infertility and 
other reproductive anomalies. 


In Table 40-21, a large group of infertility patients evalu- 
ated through the NaProTECHNOLOGY protocols out- 
lined in this chapter are shown with the actual incidence 
of the underlying abnormalities shown. This is split into 
the female and male diagnostic categories. Furthermore, 
the classification of the seminal fluid analysis into 
normospermia, mild, moderate and severe oligospermia, 
is shown in Table 40-22 for reference. 


It can be seen that in women, the top four associated 
causes of infertility are endometriosis (77.4%), target 


Table 40-21: Total Female and Male Diagnosis of 
Patients with Primary and Secondary Infertility 
following Complete NaProTECHNOLOGY Evaluation' 


Female Diagnosis % Male Diagnosis % 
Endometriosis? 774 Normospermia 45.5 
Target organ dysfunction? 68.2 Mild oligospermia 26.7 


Ovulation disorders (anatomic) 56.5 
Luteal phase deficiency? 53.7 


Moderate oligospermia 18.0 
Severe oligospermia 8.1 


Pelvic adhesions* 38.9 Azoospermia 1.7 
Tubal defect® 23.9 
PCOD? 15.6 
Anovulation? 0.9 


1. From: Pope Paul VI Institute Research, 2004 

2 Based upon a complete evaluation of 660 patients with infertility 

3. Based on the mucus cycle score of 289 consecutive patients with regular 
menstrual cycles and infertility 

4. Based upon the ultrasound evaluation of ovulation disorders in a subgroup of 
460 patients with regular cycles. 

5. Based upon a targeted hormone evaluation of postovulation progesterone 
production in a subgroup of 328 separate patients 


organ dysfunction (68.2%), ovulation-related disorders 
(56.5%) and luteal phase deficiency (53.7%). Pelvic ad- 
hesive disease (with or without endometriosis) is seen 
in 38.9 percent, tubal defects in 23.9 percent, polycystic 
ovaries in 15.6 percent and pure anovulatory infertility 
in 0.9 percent. The totals add up to more than 100 per- 
cent because most patients experience several of these 
at the same time. 


A normospermic male was observed in only 45.5 per- 
cent of the patients. Severe oligospermia was observed 
in only 8.1 percent and azoospermia in 1.7 percent. 


A comprehensive diagnostic grid for both women and 
men in patients with both primary and secondary infer- 
tility following complete evaluation is shown in Figure 
40-23. The diagnoses in the woman are broken down by 
whether or not they are the number one, two, three, etc. 
diagnosis at the time of the laparoscopic review (com- 
prehensive management review). When observed in this 
fashion, the most common number one diagnosis is far- 
get organ dysfunction followed by endometriosis, ovu- 


Table 40-22: Classification of 
Seminal Fluid Analysis' 


Count Motility Morphology 


(million) (%) (%) 
Normospermia >20 >60 >60 
Oligospermia 

Mild <20 —_ = 
—_ <60 —_ 

—_ — <60 

Moderate a <60 <60 

<20 — <60 

Severe <20 <60 <60 
<20 <60 _ 


Azoospermia No sperm present 


1. From: Pope Pau! VI Institute research, 2004 


Table 40-23: Multiple Pregnancy Rate in 
Infertility Patients Treated with 


NaProTECHNOLOGY' 
Number of pregnancies 617 
Number of multiple births 20° 


Incidence of multiple pregnancy 3.2% 


1. From: Pope Paul VI Institute research, 2004. 


2 There were 17 sets of twins, three sets of triplets and 
no pregnancies beyond triplets 
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Figure 40-23: This diagnostic grid for both female and male diagnosis in patients with 
primary and secondary infertility is shown following complete NaProTECHNOLOGY 
evaluation (N=660). The diagnoses are presented according to their presentation as 
the most important or secondary diagnoses (From: Pope Paul VI Institute). 


lation related disorder and hormonal dysfunction. 


Infertility is clearly multifactorial in its origin. This can 
be discovered if good diagnostic testing is conducted 
and an effort is made to find the underlying causes. 
Without such efforts, these factors will not be discov- 
ered. 


Treatment 

ts 
Ina NaProTECHNOLOGY-driven program, treatment is 
designed to address the various underlying causes that 
are identified. For example, if an underlying hormonal 
dysfunction is identified, then that hormonal dysfunc- 
tion is corrected. If an ovulation related abnormality is 
identified then that is corrected. If an organic abnormal- 
ity (such as endometriosis, pelvic adhesive disease, tu- 
bal obstruction, or so forth) is identified, then that too 
is corrected. 


With the use of the CrMS one can implement treatment* 
strategies which properly target the menstrual cycle. 
For example, the ability to use progesterone in the men- 
strual and fertility cycle requires definitive knowledge 
that one is in the postovulatory phase. The CrMS rou- 
tinely provides that information at virtually no charge 
to the patient. Thus, these treatment protocols can be 
implemented in a long-term fashion without a great deal 
of difficulty. 


A variety of surgical techniques have been developed 


to address the various organic abnormalities such as 
endometriosis and pelvic adhesive disease. These sur- 
gical approaches, described in detail in the section on 
surgical NaProTECHNOLOGY, have as their primary 
goal the correction of the underlying problem while ac- 
complishing surgery in a “near adhesion-free” environ- 
ment. A thorough understanding and knowledge of these 
approaches are necessary in order to provide the whole 
spectrum of NaProTECHNOLOGY care to the infertile 
couple. The reader is referred to those chapters for the 
details of those treatment specifics. 


One of the distinct advantages of the 
NaProTECHNOLOGY approach to the treatment of in- 
fertility is its strikingly low multiple pregnancy ratio. At 
the Pope Paul VI Institute, this rate is 3.2 percent (Table 
40-23). In Ireland, this rate is about the same (3.4 per- 
cent), With the national multiple pregnancy rate aver- 
aging 35.8 percent, this represents an 11.2 fold decrease 
with its subsequent benefits to the family and the neo- 
nates. 


Case Presentations 
eee 
In Figure 40-24, a 29-year-old gravida 0 para 0 who had 
been trying for seven years to try to achieve pregnancy 
without success began charting the CrMS. The teach- 
ing of this client was done by long distance and the 
client was never directly seen. However, she had under- 
gone extensive infertility evaluation including basal body 
temperature curves, seminal fluid analysis, hysterosal- 
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Figure 40-24: In this patient with dry cycles and seven years of infertility, vitamin B, was recommended as a mucus-enhancing 
supplement. In the last cycle, limited mucus was observed and pregnancy achieved without any additional assistance except 
fertility focused intercourse (From: Pope Paul VI Institute research, 2004). 


pingography and diagnostic laparoscopy. She also un- 
derwent ovulation induction with clomiphene citrate 
(Clomid) and artificial insemination all without success. 


She had heard of the work of the Pope Paul V1 Institute 
and called the FertilityCare™ Center at the Institute. 
She was assigned one of the FCPs who taught her the 
charting as seen in Figure 40-24. No pregnancy occurred 
in the first several cycles so the teacher implemented a 
“vitamin B, protocol.” This protocol allows for the pa- 
tient to take vitamin B, as a mucus enhancing agent. In 
the very first cycle in which she took Vitamin B,, she 
had a mucus discharge which she had never seen be- 
fore. The couple had intercourse and achieved a preg- 
nancy. The chart not only shows the pregnancy cycle 
but also the ultrasound showing the intrauterine preg- 
nancy. 


In Figure 40-25, a CREIGHTON MODEL chart ofa woman 
who had previously undergone in vitro fertilization is 
shown. This chart is her cycle pattern after her IVF. In 
her case, she achieved pregnancy with sextuplets from 
the IVF approach. Unfortunately, she lost all six babies 
at about the 20" week of pregnancy. After this occurred, 
she entered a FertilityCare™ program and began to 
chart the CrMS. Her teacher was an intern in the FCP 


program at the time of instruction. Because she was an 
intern, the chart was submitted to her supervisor and as 
the supervisor was reviewing the case, she showed it to 
the author and asked if he had any input. At one glance 
of the chart, it was stated that “I think she has polycys- 
tic ovarian disease.” The patient went back to her phy- 
sician with this information and said that she was told 
that she may have polycystic ovaries. The physician 
told her that, “We knew that but we didn’t think treating 
it would be successful.” 


In this case, charting the CrMS led to a conceptual di- 
agnosis (without laboratory confirmation) which would 
have led her to a form of treatment which would give her 
a 70 to 80 percent pregnancy rate with appropriate medical 
and surgical therapy with a very low risk of multiple 
pregnancy. However, she was not afforded that dignity 
and was, instead, put through a truly horrific pregnancy 
loss situation. 


In Figure 40-26, a patient who failed in vitro fertilization 
on two previous occasions. She came to the Pope Paul 
VI Institute for further evaluation and instruction. Dur- 
ing the course of the evaluation, it was found that she 
had limited mucus cycles, suboptimal progesterone pro- 
duction and endometriosis. The endometriosis was 
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Figure 40-25: This patient, who previously lost sextuplets from an ART procedure, shows her CrMS chart which is strikingly 
consistent with polycystic ovarian disease (From: Pope Paul VI Institute). 
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Figure 40-26: Limited mucus cycles, endometriosis, ovarian dysfunction and a husband with a very low sperm count were 
identified in this patient who failed two previous IVF procedures. In spite of these abnormalities with proper NaProTECHNOLOGY 
treatment, she achieved a pregnancy and had a normal healthy baby (From: Pope Paul VI Institute). 
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treated with laser laparoscopy and this 42-year-old 
woman was treated prospectively with clomiphene to 
induce ovulation and to help correct the underlying 
hormonal dysfunction. Her husband’s initial sperm 
count was 0.3 million with 10 percent motility. He under- 
went a varicocele repair (prior to coming to the Insti- 
tute) and took clomiphene to improve his count. In the 
eighth cycle of treatment she achieved a pregnancy 
which eventually resulted in a nice healthy live born 
baby. 


What does NaPro&TECHNOLOGY 
Accomplish? 
a 
NaProTECHNOLOGY allows for the diagnosis of the 
underlying problem and the treatment of the underlying 
causes. It has excellent pregnancy rates (see Chapter 
51) and, with appropriate evaluation and treatment, it 
fosters a natural acceptance of the underlying condi- 
tion because the underlying causes are understood. In 
some ways, if the woman does not become pregnant, 
she reaches an acceptance level of the condition which 
has led her to this dilemma. In many ways it is similar to 
a death and dying situation where an individual will go 
through various stages of anger and denial. But once 
the individual reaches acceptance, then one can move 
on with their life (Table 40-24). "° In NaProTECHNOLOGY., 
this happens all the time. In 25 years only a handful of 
patients have left the NaProTECHNOLOGY approach 
and gone to artificial reproductive technology. This 
natural acceptance of the underlying causes Is extremely 


Table 40-25: Side-by-side Comparison 
NaProTECHNOLOGY vs. ART 


Comparison Subject NaProTECHNOLOGY ART 


Diseases are identified Yes No 

Disease are treated Yes No 

Foundation is laid for future Yes No 
success 

More total pregnancies are Yes No 
achieved 

Fertility-focused intercourse Yes No 

Speed to pregnancy is greater* - Yes 

Cycle-by-cycle pregnancy —_ Yes 
rate is greater* 

Built on foundation of No Yes 
destroying life 

More cost effective Yes No 


When successful, but overall much lower “per woman” success 


important in helping these couples resolve their long- 
standing infertility and their search for rational causes. 


In the future, a search for the various etiologies which 
we still do not understand will continue under the aus- 
pices of NaProTECHNOLOGY. Only with such an ap- 
proach can a cure to infertility eventually be found. 
Potentially, NaProTECHNOLOGY can cause a new para- 
digm shift in the thinking ofa profession. 


In Table 40-25, a side-by-side comparison of 
NaProTECHNOLOGY and the artificial reproductive tech- 
nologies (ART) is shown. In NaProTECHNOLOGY, the 


Table 40-24: Phases of Infertility Treatment and Counseling Tasks — 
without ART 


Phase 


|. Acknowledging a fertility problem: 
seeking help 


11. Undergoing medical evaluation 


Treating infertility problems 


IV. Further treatments: investigating 
and treating additional diagnosis 


V. Deciding to end treatment and 
redefine family: adoption and 
childlessness 


Task 


Support 
Education, information and resources 


Psychosocial assessment and support 
Education 
Preparation for treatment 


Support and education 

Identifying coping mechanisms 
Stress management 

Emotional and therapeutic counseling 
Preparing for outcome 


Stress management and coping strategy 
Emotional and therapeutic counseling 
Providing support 


Grief and therapeutic counseling 
Pursuing adoption 
Preparing for outcome 


Adapted from: Feldman PR; Infertility: A View to its Medical and Emotional Aspects. In: Counseling the Infertile 
Couple (IX). Proceedings of 23° Annual Postgraduate Course: American Society for Reproductive Medicine 


Washington, DC, Oct. 13-14, 1990 
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diseases that cause infertility are identified and treated, 
a foundation is laid for future success, and more total 
pregnancies per woman are achieved than with the ART 
approaches. However, it does take longer and therefore 
the speed to pregnancy is greater in ART. The cycle by 
cycle pregnancy rate is also greater. However, because 
so many people discontinue ART approaches, the ac- 
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Cha yoter 4F/ 


Hypothalamic-pituitary-ovarian Dysfunction 
and Its Target Organ Effects: 
Implications for Treatment 


| studying the menstrual cycle and investigating its 
various relationships to underlying reproductive and 
gynecologic pathophysiology, one cannot help but think 
that there is a central origin to many of the observed 
phenomena. With the introduction of the CREIGHTON 
MODEL FertilityCare™ System (CrMS) and its objec- 
tive and standardized observational system for the vari- 
ous biological aspects of a woman’s menstrual and fer- 
tility cycles, there are certain events that continue to 
recur that appear to have an endocrine basis to them. In 
some cases, this appears to be related to a primary de- 
fect in hormone manufacture or function and in other 
cases, a dysfunction of receptor formation or function. 
And, then again, in some cases, perhaps a dysfunction 
of both. 


In further evaluating this, it continues to point to, as 
Soules, et al' have pointed out, the result of a dysfunc- 
tional supra-hypothalamic neuroendocrine modulation 
of the gonadotropin-releasing hormone (GnRH) pulse 
generator. At the Pope Paul VI Institute, over the many 
years of study, this has been a subject of great interest 
where research has been focused both in evaluating 
existing research and in our own investigations. This 
chapter intends to review the basic physiology of the 
hypothalamic-pituitary-ovarian axis along with those 
stressors which might cause it to be dysfunctional. This 


review will also look at work that has been done on 
receptor physiology and the possibility that many of 
these conditions (including many causes of infertility, 
spontaneous abortion, premenstrual syndrome, abnor- 
mal bleeding, recurrent ovarian cysts), might be related 
to a receptor deficiency syndrome. 


Review of Basic Physiology 

oo 
Gonadotropes are the anterior pituitary cell types which 
are responsible for the synthesis and secretion of LH 
and FSH. They represent seven to 15 percent of the 
total number of anterior pituitary cells.’ There are at least 
two populations of gonadotropes in the human pitu- 
itary gland. Based upon morphologic features, there is 
one that contains large, ovoid cells and another with 
small, angular cells. In the human pituitary, gonadotropes 
are sparsely dispersed throughout the pars distalis 
among acini composed predominantly of other anterior 
pituitary cell types.* 


These gonadotropes can produce either LH or FSH, LH 
and FSH or FSH alone (Figure 41-1). Depending upon 
this production effect, these cells are referred to as ei- 
ther mono-hormonal or bi-hormona!. Gonadotrope secre- 
tory granules may selectively store either FSH or LH.?*° 
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Figure 41-1: Serum LH and FSH levels throughout the men- 
strual cycle in 10 normal subjects. Day 0 = Day of LH and FSH 
peaks. Vertical bars represent one standard error of the mean 
(From: Moghissi KS, Syner FN, Evans TN: A Composite Picture 
of the Menstrual Cycle. Am J Obstet Gynecol 114:405-418, 
1972). 


Under the influence of GnRH, LH and FSH may be se- 
creted together or selectively, and one may be secreted 
over and above the other. LH and FSH belong to a fam- 
ily of glycoprotein hormones that also includes human 
chorionic gonadotropin (HCG)—an LH homologue. 


The human pituitary has two pools of LH. This allows 
for a biphasic release of LH, which is observed during 
GnRH infusion. The initial release of LH peaks at 30 
minutes and the secondary rise begins after 90 minutes 
continuing up to four hours. Estradiol-17f (E,) augments 
the second response while progesterone increases both 
the early and late responses following estrogen treat- 
ment. It has been suggested that the existence of a pre- 
formed LH pool that releases rapidly following GnRH, 
may be the source of LH released during the pulsatile 
pattern of plasma LH as well as those with disorders of 
the hypothalamus, pituitary or gonads. In addition, the 
second pool could represent the more coordinated re- 
lease of the gonadotrope-granule population together 
with stimulation of hormone biosynthesis. 


FSH reacts somewhat differently. An early response in 
plasma FSH is absent, perhaps reflecting the lack of an 
acutely releasable FSH pool. Thus, there is only a single 
progressive rise in FSH occurring during the infusion 
of GnRH.’ 


The biosynthesis and secretion of the gonadotropins 
are tightly regulated across the menstrual and fertility 
cycle. The release of gonadotropins can be modified by 
a number of factors including hypothalamic factors (pri- 
marily GnRH, intra-pituitary factors) the peptides, activin 
and follistatin and gonadol feedback (steroidal and pep- 
tide).? 


For the reader who would like a more in-depth discus- 
sion of these general topics that review the basic physi- 
ology, they are referred to two excellent reviews: Loose- 
Mitchell DS, Stancel GM: Estrogens and Progestins. 
In: Hardman JB, Limbird LE and Gilman AG (Eds). 
Goodman and Gilman’ the Pharmacologic Basis of 
Therapeutics. 1" Ed., 2001 and Halvorson LM, Chin 
WW: Gonadotropic Hormones: Biosynthesis, Secretion 
Receptors and Action. In: Yen SSC, Jaffe RB, Barbieri 
RL (Eds.): Reproductive Endocrinology: Physiology, 
Pathophysiology and Clinical Management. 4" Ed. 
WB Saunders Co., Philadelphia, 1999. 


Hypothalamus and 
GnRH Pulse Generator. 
es 
The hormone LHRH (luteinizing hormone releasing hor- 
mone), now referred to as gonadotropin-releasing hor- 
mone or GnRH, is a polypeptide hormone. Schally et al, 
elucidated the structure of GnRH in 1971 and its struc- 
ture was confirmed by synthesis in 1972.° Later work 
showed that GnRH bound itself to specific receptors in 
the anterior pituitary gland and stimulated the synthe- 
sis and secretion of both luteinizing hormone (LH) and 
follicle-stimulating hormone (FSH). 


GnRH neurons originate in the olfactory placode and 
migrate to the medial basal hypothalamus (MBH). The 
majority of these cell bodies are located within the arcu- 
ate nucleus of the MBH.’ The GnRH which is produced 
in these cells is transported down axons, where it is 
eventually released into the hypophysial portal sys- 
tem, which bathes the anterior pituitary gland.’ 


This hormone is normally released in a pulsatile fashion 
rather than in a continuous signal. Knobil and col- 
leagues* were the first to demonstrate that this pulsatile 
pattern of GnRH was required to increase gonadotropin 
expression (Figure 41-2). This observation was confirmed 
in two different ways. First, gonadotropin secretion can 
be restored in those women who are GnRH-deficient 
when GnRH is exogenously administered in a pulsatile 
fashion.” Secondly, the administration of continuous 
GnRH suppresses the function of the gonadotrope.'” 
This inhibitory effect of the continuous administration 
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Figure 41-2: The hypothalamic pulse generator located in the arcuate nucleus of 
the hypothalamus functions as a neuronal “clock” that fires at regular intervals 
(A). This results in the periodic release of gonadotropin-releasing hormone (GnRH) 
from GnRH-containing neurons into the hypothalamic-pituitary portal vasculature 
(B). GnRH neurones (B) receive inhibitory input from opioid, dopamine and gamma- 
aminobutyric acid (GABA) neurons and stimulatory input from noradrenergic neu- 
rons (NE, norepinephrine). The pulses of GnRH trigger the intermittent release of 
luteinizing hormone (LH) and follicle-stimulating hormone (FSH) from pituitary 
gonadotropes (C), resulting in a pulsatile plasma profile (D). FSH and LH regulate 
ovarian production of estrogen and progesterone which exert feedback controls 
(E) (From: Loose-Mitchell DS, Stancel GM: Estrogens and Progestins. In: Hardman 
JG, Limbird LE, Gilman AG (Eds). Goodman and Gillman’s The Pharmacologic Basis 


of Therapeutics. 10" Ed 2001). 


of GnRH has been used as a treatment for a variety of 


different disorders including precocious puberty, en- 
dometriosis, prostate cancer and breast cancer. '! 


The measurement of GnRH in the clinical setting is not 
useful. This is in part because it has a very short half- 
life and also in part because it would require blood sam- 


pling every 10 minutes over a six to eight-hour period of 


time. Because of the short half-life, there is a large 
dilutional effect which makes the pulses difficult to de- 
termine, While it could be helpful to measure GnRH lev- 
els within the hypophyseal portal venous system, this 
is not possible at the present time for a variety of differ- 
ent technical and ethical reasons. 


Circulating levels of LH, however, have been shown to 


closely correlate with the release of GnRH and its 
pulses.'*'’ As a result, frequent measure of LH pulses 
can be used as an accurate indicator of GnRH secretion 
patterns.’ However, that also is not clinically very user 
friendly. It is, however, an excellent tool from a research 
point of view. 


The episodic release of GnRH is sometimes referred to 
as “the hypothalamic pulse generator” (or the fertility 
pacemaker).'* In studying ovariectomized monkeys, 
Knobil used the technique of measuring multi-unit elec- 
trical activity (MUA). Every alteration in LH pulse fre- 
quency which they observed was mirrored in simulta- 
neous changes and MUA volleys (Figure 41-3). In liter- 
ally thousands of observations, every MUA electrical 
volley observed had been followed by an LH pulse.'* 
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Figure 41-3: Characteristic volleys of electrical activity (MUA) 
recorded from the medial basal hypothalamus in relation to LH 
pulses in the peripheral circulation in an ovariectomized mon- 
key (From: Knobil A: The GnRH Pulse Generator. Am J Obstet 
Gynecol 163:1721-1727, 1990). 


During the early follicular phase of the menstrual cycle, 
the LH (GnRH) pulses occur approximately every 100 
minutes (Figure 41-4) and since serum E, levels are low,, 
this GnRH stimulus releases both FSH and LH. The half- 
life of FSH, which is approximately 180 to 200 minutes, 
exceeds the interval between GnRH pulses. Thus, FSH 
concentrations exceed those of LH.'° 


During the mid-follicular phase, the rise in serum E, now 
being manufactured by the maturing follicle (Figure 41- 
5), selectively inhibits FSH release and plasma FSH de- 
creases. This increase in E, most likely increases the 
GnRH pulse frequency to about one pulse per hour 
during the mid-follicular phase (Table 41-1).'° 
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Figure 41-4: Luteinizing hormone (LH) pulsatility in the 24- 
hour secretory profiles of a woman in the early follicular 
phase (EFP), late follicular phase (LFP) and mid-luteal phase 
(MLP) of the menstrual cycle (From: Rossmanith WG: Ultradian 
and Circadian Patterns in Luteinizing Hormone Secretion Dur- 
ing Reproductive Life in Women. Human Reproduction 8:77- 
83, 1993). 
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Figure 41-5: Composite of 24-hour urinary estrone (E,), es- 
tradiol (E,), estriol (E,), and total estrogen throughout the men- 
strual cycle in 10 normal women. Day 0 (dashed line) repre- 
sents the day of LH peak and point of reference. Vertical bars 
indicate one standard error of the mean (From: Moghissi KS, 
Syner FN, Evans TN: A Composite Picture of the Menstrual 
Cycle. Am J Obstet Gynecol 114:405-418, 1972). 


Table 41-1: Pulse Frequency of Pulsatile LH 
Secretion during the Normal Menstrual Cycle 


Pulse Frequency 


Stage of the Cycle {in minutes) 
Early follicular 87-113 
Mid-follicular 61- 73 
Late follicular 67-— 83 
Early luteal 100 — 109 
Mid-luteal 161 — 265 
Late luteal 192 — 339 


From: Crowley WF, Filicori M, Spratt DI, Santoro N: The Physi- 
ology of Gonadotropin-Releasing Hormone (GnRH) Secretion 
in Men and Women. Recent Progress in Hormone Research 
Academia Press, 41: 473, 1985. 
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As the E, levels rise, it augments the LH responsive- 
ness to GnRH and immediately before the LH surge, the 
LH pulse amplitude increases. The progesterone level 
also begins to rise just prior to the LH surge, which 
augments gonadotropin release. Thus, the LH surge is 
most likely caused by the positive effects of ovarian 
steroids in the presence of rapid pulse GnRH." 


After ovulation, the pulse frequency of LH (GnRH) de- 
creases significantly. The amplitude of the pulses in- 
creases at the same time. By the mid-luteal phase, the 
LH pulse frequency falls to less than 50 percent of the 
frequency during the early follicular phase and the pulse 
amplitude becomes much more variable: The small pulses 
are interspersed among larger pulses of prolonged du- 


ration. The fall in GnRH pulse frequency is the result of 


the increasing production of progesterone from the cor- 
pus luteum (Figure 41-6). Naloxone, an opiate receptor 
antagonist, will increase LH frequency during the luteal 
phase suggesting that progesterone may act by increas- 
ing hypothalamic opioid activity.'” 


The variations in GnRH pulsatile release are believed to 
be achieved through ovarian steroid feedback which 
modulates the “intrinsic” pulse pattern. It can also be 
further modified through the action of locally released 
factors. For example, opioids exert inhibitory effects, 
while norepinephrine is believed to stimulate GnRH re- 
lease. Dopamine treatment can produce both a stimula- 
tory and inhibitory GnRH response depending upon 
the physiologic state. This suggests that an intra-hy- 
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Figure 41-6: Serum progesterone and urinary pregnanediol 
excretion during the menstrual cycle. Day 0 (dashed line) 
represents the day of the LH peak. Vertical bars indicate one 
standard error of the mean (From: Moghissi KS, Syner FN, 
Evans TN: A Composite Picture of the Menstrual Cycle. Am J 
Obstet Gynecol 114:405-418, 1972). 


pothalamic neural network may act to help regulate GnRH 
pulsatility.'® 


GnRH is required for LH synthesis, while at the same 
time, the slow, irregular patterns of GnRH secretion which 
occur during the mid-luteal phase, may also reduce the 
production of pituitary LH. 


With the reduced LH synthesis and the intermittent re- 
lease of LH occurring at the same time, the depletion of 
pituitary stores of LH will occur. The low plasma FSH 
levels during the early luteal phase occur because of 
the elevation of plasma E, which selectively inhibits FSH 
release. As a result, pituitary FSH stores are maintained. 
With the demise of the corpus luteum, both serum E, 
and progesterone levels fall. The fall in progesterone 
allows the GnRH pulse frequency to increase and since 
the LH stores are depleted, FSH release predominates 
during the last few days of the menstrual cycle. As a 
result, the increase in plasma FSH which occurs in the 
early portion of the menstrual cycle and is necessary for 
the initiation of the development of the ovarian follicle 
in the next cycle, actually begins during the luteal phase 
of the previous cycle and is caused by an increase in 
the stimulation of the pituitary by GnRH which is primed 
to release FSH." 


It might be postulated that the absence of a selective 
rise in FSH during the luteal phase of one menstrual 
cycle, might lead to an abnormality in follicular matura- 
tion in the next cycle. However, if this occurs over one 
cycle, it is thought to not have much of an effect. How- 
ever, if FSH stimulation is suboptimal over a series of 
several cycles, the follicles may not mature and a dys- 
function can appear. At the same time, if the corpus 
luteum secretes an inadequate amount of progesterone 
and E,, the pulse frequency of GnRH would not de- 
crease and the release of LH and FSH would continue. 
This could lead to a dysfunctional corpus luteum and 
the late luteal rise in FSH might not be as marked and 
this could further lead to dysfunctional ovulation-re- 
lated patterns.'’ 


GnRH Receptor 
oo 
GnRH binds toa GnRH receptor (GnRH-R) with a very 
high affinity. This receptor is located on the cell surface 
of the gonadotrope. The relative number of GnRH-R’s 
observed between high and low-frequency GnRH pulses 
differs by a factor of two to three fold. The number of 
GnRH-Rs is regulated by varying GnRH pulse frequen- 
cies and other hormonal factors. The concentrations of 
GnRH-R in the pituitary gland is highest when the GnRH 


546 


The Medical and Surgical Practice of NaProTECHNOLOGY 


pulse frequency is 30 minutes, and lowest with a pulse 
frequency of two hours. 


There have also been identified GnRH-binding sites in 
tissues other than the pituitary gland. Extra-pituitary 
sites include the ovary, testes (male), brain (hippocam- 
pus), hypothalamus, prostate, breast and placenta. The 
physiologic roles of these extrapituitary sites of GnRH- 
R expression are not known.’ 


Gonadotropin Biosynthesis and Secretion 


The biosynthesis and secretion of gonadotropins are 
modulated by two gonadal feedback systems — the go- 
nadal steroid and the activin-inhibin-follistatin systems. 
The actions of these two systems are superimposed on 
the pulsatile stimulatory activity of GnRH. 


The steroids, progesterone and estrogen appear to ex- 
ert their effects both at the hypothalamus and the ante- 
rior pituitary gland. Receptors for these two hormones 
have been identified in the gonadotropes and within 
the hypothalamus. Receptors for these sex steroids have 
also been identified in a number of neuronal cell types, 
including those that release dopamine and B-endorphin. 
Receptors have not, however, been identified in the 
GnRH-containing neurons of the arcuate nucleus. Loss 
of estrogen feedback following ovariectomy is associ- 
ated with marked increases in circulating levels of both 
LH and FSH. Replacement with estrogen reverses this 
effect. The majority of the inhibitory effects of estrogen 
are likely to be mediated through the pituitary gland.’ 


Estrogen can also have a positive feedback effect on 
gonadotropin secretion at the time of the mid-cycle LH 
surge. This effect is estimated to require a sustained 
serum E, concentration of more than 20.0 pg/dL for ap- 
proximately 50 hours."” 


Progesterone exhibits an inhibitory effect on GnRH pulse 
frequency but may require estrogen priming to exert its 
most optimal effect. The decrease in GnRH pulse fre- 
quency may also be mediated through increases in the 
hypothalamic B-endorphin system" (see later in this 
chapter). 


Activin-Inhibin-Follistatin System —— 

Three polypeptide factors have been isolated from fol- 
licular fluid: Inhibin, activin and follistatin. Inhibin de- 
creases and activin stimulates gonadotropin function. 
Follistatin also suppresses FSH-B gene expression, but 


at approximately one-third the potency of inhibin. Bio- 
chemically, activin and inhibin are related, which pro- 
vides a system in which cells may alternate relatively 
easily between the production of two factors which have 
opposing actions.”! Follistatin is structurally unrelated 
to either inhibin or activin. 


There are two types of activin receptors: Type I (Act- 
RI) and Type I (Act-RII). A specific receptor for inhibin 
has yet to be identified. But inhibin can bind to the Act- 
RII receptor and it is thought that inhibin may act 
through a competition with activin for the activin recep- 
tor sites. Follistatin may act through a modulation of 
activin or inhibin action.” 


Of these three peptides, inhibin is believed to be the 
most important for the feedback regulation of gonadot- 
ropin gene expression (Figure 41-7). Inhibin increases 
significantly during the luteal phase, peaking in the mid- 
luteal phase and decreasing at about the same time as 
circulating progesterone. It is thought to be primarily 
ovarian in origin and FSH secretion is consistent with a 
role for inhibin in the modulation of pituitary function 
through a feedback mechanism.’ 
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Figure 41-7: Concentration of immunoactive inhibin, estra- 
diol, progesterone, LH and FSH in peripheral plasma of five 
women, mean +/- SE. The values have been grouped +/- the 
onset of the LH surge. Note that in the follicular phase of the 
cycle, there is no change in inhibin concentration at a time 
when there is a significant fall in the concentration of FSH. 
(From: Baird DT, Fraser HM, Hillier SG, et al: Production and 
Secretion of Ovarian Inhibin in Women. In: Yen SSC, Vale WW 
(Eds). Neuroendocrine Regulation of Reproduction. Serono 
Symposia, Norwell, MA, 1990.) 
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Activin can also be detected in the serum, but it is rela- 
tively low and remains stable across the reproductive 
cycle. Follistatin levels are also stable across the men- 
strual cycle.' 


While these three substances were originally isolated 
from follicular fluid, it appears that they can be expressed 
by a wide variety of both reproductive and non-repro- 
ductive tissues and serve functions which go beyond 
the control of FSH secretions.** The ability of activin, 
inhibin and follistatin to aid in the regulation of gona- 
dotropin biosynthesis and secretion has been firmly 
established.’ 


Pope Paul VI Institute Efforts 

— 
Over the last 28 years of our research with the CrMS, 
scoring of the mucus cycle, evaluation of the cycle with 
various endocrine parameters, the use of serial ultra- 
sound examination to evaluate ovulation patterns and 
the use of diagnostic laparoscopy for the identification 
of various organic disorders, questions have arisen rela- 
tive to the underlying causes of some of the clinical 
signs that were being observed. For example, nearly 60 
percent of women with infertility problems have been 
observed to have structurally abnormal ovulation-re- 
lated events when studied by ultrasound (see Chapters 
18 to 20). In addition, when infertility patients are stud- 
ied hormonally, they have shown the patterns which 
are summarized in Figure 41-8A-C. In this comparison 
between women with normal ovulation patterns by ul- 
trasound and a group of infertile women with regular 
menstrual cycles, using targeted hormone assessment, 
we have been able to establish that the periovulatory E, 
profiles peak at a slightly lower level in the infertility 
group than in the control group (Figure 41-8A). Fur- 
thermore, the sum and the mean of the 3-value E, profile 
were also observed to be significantly decreased in the 
periovulatory phase. 


When this is followed into the luteal phase of the men- 
strual cycle, the post-peak progesterone profile shows 
a remarkable decrease in production for both the indi- 
vidual values, as well as the sum and the mean of the 
profile (Figure 41-8B), The post-Peak E, profiles were 
not statistically significantly different (Figure 41-8C). 


In trying to evaluate this further, we looked at FSH lev- 
els at day | and 3 of the menstrual cycle and compared 
the control group to the infertility population. This is 
shown in Figure 41-9, In both groups, while the FSH 
levels were increasing, the infertility population showed 
a significant decrease in FSH. While this approach only 


screens gonadotropin production, it is sufficient to iden- 
tify a gonadotropin deficiency which one suspects 
would be the result of a hypothalamic pituitary dys- 
function. This is shown by laparoscopic diagnosis in 
the infertile patient with FSH levels drawn on day 5 of 
the cycle in Figure 41-10. 


During the post-Peak phase of the cycle, when one looks 
at FSH and LH production on Peak +7 (7 days after the 
Peak Day) in patients with infertility and differentiated 
by the type of underlying organic disease identified at 
the time of laparoscopy, one sees that FSH levels tend 
to be increased and reach statistical significance with 
the pelvic adhesion and PCOD group (Figure 41-11) but 
are not different for the other groups. The LH levels, 
however, tend to increase significantly and are statisti- 
cally significantly elevated in the endometriosis and 
proximal tubal occlusion group, as well as, the PCOD 
group (Figure 41-12). While the latter increase in LH is 
well recognized in patients with polycystic ovaries, the 
elevated levels of LH observed in women with en- 
dometriosis and proximal tubal occlusion, may very 
well be related to a type of endocrine dysfunction that 
is herein described. Where the production of progest- 
erone is suboptimal, the feedback to the pulse genera- 
tor would result in increasing pulse frequencies and 
likely, an increased output of LH. 


Women with limited mucus cycles (mean MCS 4.78) were 
compared to a group of women with higher mucus cycle 
scores (mean MCS 8.2, p=.03, equal variance /-test) by 
conducting GnRH challenge tests on day 5 of the cycle 
in each group. In response to GnRH, the output of LH in 
the limited mucus cycles group was in excess of that of 
the group with higher MCS (although not statistically 
significant — Figure 41-13). The output of FSH was not 
different in the two groups. 


When the LH:FSH ratios of the two groups were com- 
pared, however, the ratios were significantly higher at 
each point over two hours in the group with limited 
mucus cycles. This would appear to be consistent with 
the role of suboptimal progesterone production by this 
same group. It does not, however, explain which comes 
first or what the exact etiologic components are. It does 
suggest, however, a central role in the ovarian hormone 
dysfunction, 


Role of Beta-Endorphin 
Beta-endorphin (endogenous morphine = endorphin) 


is the best known of the opioid peptides which are re- 
lated to the reproductive system. In an unusual twist, 
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Figure 41-8b 
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Figure 41-8c 


Figure 41-8a through Figure 41-8c: The periovulatory E, levels in women with infertility and regular cycles along with their 
3 and 4-value periovulatory E, sums and means are shown in Figure 41-8A. The post-Peak progesterone profile for that same 
group and the post-Peak progesterone sums and means is shown in Figure 41-8B. The post-Peak E, profiles for that same 
group, along with the respective sums and means are shown in Figure 41-8C. They are all compared to a control group of 
women who have normal ovulation patterns by ultrasound evaluation. (From: Pope Paul VI Institute research, 2004). 
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FSH mIU/mL 


——®— Normal Fenility Controls 
—#— Infertility with Endometriosis 


p! 0.007 0.029 


Day of the Cycle 


Figure 41-9: FSH levels during the first three days of the 
menstrual cycle in women of normal fertility and infertility. The 
FSH levels for those women with infertility are significantly 
decreased from the normal (From: Pope Paul VI Institute re- 
search, 2004). 


Mean Day 5 FSH Level in Infertility Patients 
with Different Organic Diseases 
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Figure 41-10: FSH levels in a group of infertility patients 
measured on day 5. Patients with various organic diseases 
(From: Pope Paul VI Institute research, 2004). 
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Figure 41-11: FSH levels in a group of infertility patients mea- 
sured on Peak +7 (mid-luteal phase). Patients with various 
organic diseases (From: Pope Paul VI Institute research, 
2004). 


Mean P+7 LH Level in Infertility Patients 
with Different Organic Diseases 
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Figure 41-12: The mean LH level on Peak +7 (mid-luteal phase) 
in a group of infertility patients with different organic dis- 
eases (From: Pope Paul VI Institute research, 2004). 
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Figure 41-13: LH, FSH levels and the LH:FSH ratios of two 
groups of infertile women. The difference in the two groups 
was determined by the presence of limited mucus cycles 
(mean MCS 4.78) and women with higher mucus cycle scores 
(mean MCS 8.22) (p=03). They were each challenged with a 
standard dose of GnRH on day 5 of the cycle (From: Pope 
Paul VI Institute research, 2004). 
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opioid receptors were first isolated in the brain by 
Goldstein et al’*in 1971. This was followed by the isola- 
tion and characterization of the first endogenous opio- 
ids by Hughes et al**in 1975. B-endorphin was found to 
be composed of the amino acid sequence 61-91 of the 
previously discovered protein, B-lipotropin.”° B-lipotro- 
pin was then considered to be the parent structure. 
Another opioid peptide was characterized in 1975 and 
called dynorphin.”’ 


There are three classes of endogenous opioid peptides 
and these are called endorphins, enkephalins and 
dynorphins. These are composed of a group of com- 
pounds derived from three similar, but yet distinct pre- 
cursor proteins. These peptide opioid precursors are 
pro-opiomelanocortin (POMC), pro-enkephalin A and 
pro-enkephalin B. POMC is also the parent molecule for 
adrenocorticotropic hormone (ACTH) and B-lipotropin. 
The B-lipotropin molecule is cleaved to produce B-en- 
dorphin. Pro-enkephalin A is a precursor to the enkepha- 
lins and pro-enkephalin B is a parent structure for 
dynorphin. 


POMC is found in its highest concentration in the pitu- 
itary gland, but it is also found in the brain, sympathetic 
nervous system, adrenals, gastrointestinal tract and pla- 
centa. Pro-enkephalin A has its highest concentration 
in the adrenal medulla but can also be found in the pos- 
terior pituitary gland, brain, spinal cord and gastrointes- 
tinal tract. Pro-enkephalin B is found in the brain and 
the GI tract. B-endorphin is found in its highest concen- 
trations in the intermediate lobe of the pituitary, as well 
as the arcuate nucleus and the median eminence of the 
hypothalamus.?*”” 


The mechanism of action of these peptides relies upon 
their interaction with opioid-binding sites. These sites 
are found in the central nervous system, as well as ina 
variety of peripheral tissues. There are five opioid re- 
ceptor subtypes that have been suggested. These in- 
clude the mu- (11), delta- (5), kappa- (1K), epsilon- (€) and 
sigma- (6) receptors. Morphine acts preferentially at the 
l-receptors whereas the enkephalins act preferentially 
at the 6-receptors. The B-endorphins act at the e-recep- 
tors and dynorphins at the K-receptors. These receptor 
sites are not totally specific and a “cross-over” interac- 
tion can be demonstrated with some of the other recep- 
tor sub-types. Naloxone (Narcan) is known to block all 
sub-types of receptors, but with different affinities. The 
u- and €-receptor sites are more naloxone sensitive than 
the 6- and K-receptors.*” 


Naloxone is often used as an “opioid probe.” If certain 
symptoms are related to B-endorphin activity, then block- 


ade of the receptor site by naloxone should result in a 
dissipation of such symptoms. It is helpful if similar 
responses can also be obtained with other opioid an- 
tagonists such as naltrexone (Trexan, ReVia). 


In evaluating radioimmunoassay studies for B-endor- 
phin, it is important to note whether the antiserum used 
has a significant cross-reactivity with B-lipotropin hor- 
mone. This may result in an overestimation of the B- 
endorphin measured. B-endorphin is also a relatively 
labile hormone and it does require extraction. Further- 
more, f-endorphins are generally measured in the pe- 
ripheral blood but concentrations in the hypophyseal 
portal system tend to be much higher and, therefore, 
plasma concentrations do not equate with the portal 
blood concentrations (Figure 41-14). The plasma con- 
centrations reflect secretion and clearance distribution 
and spill over from extra-CNS sources. 


B-endorphin is secreted in parallel with ACTH in re- 
sponse to stressful stimuli and this peptide is found in 
the same anterior pituitary cells as ACTH.*! B-endor- 
phin has been demonstrated to be involved in the regu- 
lation of the secretion ofa variety of pituitary hormones 
including gonadotropins, prolactin, ACTH, growth hor- 
mone, vasopressin and oxytocin.**** Its involvement in 
the regulation of the menstrual cycle started with the 
observation that morphine could block ovulation’ and 
the description that narcotics could produce menstrual 
dysfunction in IV narcotic addicts.*° 


PORTAL 


PERIPHERAL 


B-EP (pg/mL) 


Figure 41-14: The beta-endorphin concentration in hypo- 
physeal portal blood compared to levels in peripheral blood. 
These samples were collected from pigtailed monkeys at ran- 
dom stages of their menstrual cycle (From: Ferin M, vanVugt 
D, Wardlaw S: The Hypothalamic Control of the Menstrual 
Cycle and the Role of Endogenous Opioid Peptides. Academic 
Press 40:441-485, 1984). 
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Using a primate model, Ferin, et al*’ presented four lines 
of evidence which supported the concept of B-endor- 
phin modulating gonadotropin secretion during the 
menstrual cycle (Figure 41-15). These four points are:*” 


1. B-endorphin neuronal cell bodies have been 
found to be concentrated in the arcuate nucleus 
where GnRH and dopamine are also found. Fur- 
thermore, B-endorphin, GnRH and dopamine 
have been found together in hypophyseal por- 
tal blood at greater concentrations than found 
in the peripheral blood. 


2. Administration of opioid and agonists inhibit 
gonadotropin release. This was established with 
the intravenous injection of morphine or an in- 
traventricular injection of B-endorphin itself. 


Medial basal hypothalamus 


Estradiol 
Progesterone 


Figure 41-15: The site of beta-endorphin regulation of LH 
secretion. Four possible mechanisms by which beta-endor- 
phin could inhibit gonadotropin secretion are depicted (1) beta- 
endorphin which is released into the hypophyseal portal ves- 
sels and is transported to the pituitary, could act directly on 
the gonadotropin. The three other possibilities depicted in- 
volve an interaction with GnRH. This interaction may occur at 
the cell bodies in the arcuate nucleus (2) at the nerve terminal 
in the median eminence (3) or at the posterior pituitary gland 
(4) (From: Ferin M, vanVugt D, Wardlaw S: The Hypothalamic 
Control of the Menstrual Cycle and the Role of Endogenous 
Opioid Peptides. Academic Press 40:441-485, 1984). 


3. Naloxone (Narcan) increases gonadotropin re- 
lease suggesting tonic inhibition of gonadotro- 
pin release by B-endorphin. 


4. Ovarian steroid hormones regulate B-endorphin 
secretion by the hypothalamus and also modu- 
late gonadotropin release. It has been shown, 
for example, that following ovariectomy, the por- 
tal blood B-endorphin concentrations become 
undetectable by RIA.** Furthermore, B-endor- 
phin is produced in a cyclic fashion during the 
course of the menstrual cycle with the highest 
concentrations found during the luteal phase and 
lower concentrations in the late follicular phase. 


It has been shown that naloxone induces an increased 
frequency and amplitude of the pulsatile release of LH 
during the late follicular and mid-luteal phases of the 
menstrual cycle, but not in the early follicular phase.***” 


In our own studies with B-endorphin, we have found a 
polynomial distribution of B-endorphin in the periph- 
eral plasma during the course of the menstrual cycle. 
This type of distribution is shown for a woman of nor- 
mal fertility with a 28-day menstrual cycle in Figure 41- 
16. Inacontrol group of 1] patients, this distribution of 
peripheral B-endorphin concentration was identified in 
each. 


At the same time, when one looks at patients who have 
endometriosis and infertility and compares them to 
women of normal fertility, decreased B-endorphin levels 
are observed. This is shown in Figures 37-17 and 37-18 
for the first four days of the menstrual cycle and again 
during the mid-luteal phase (Peak +7). In each of these 
cases, the B-endorphin levels for the patients with en- 
dometriosis (and infertility) were statistically signifi- 


Beta Endorphin Curve in Patient of 
Exhibited Normal Fertility - 28-day Cycle, Age 41 
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Figure 41-16: The measurement of plasma beta-endorphin 
levels in a patient with a 28-day cycle and exhibited normal 
fertility (From: Pope Paul VI Institute Research, 2004). 
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§-Endorphin Levels 
Normal Fertility Controls vs. Infertility with Endometriosis 
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0.094 
1,2 34 
Day of the Cycle 
Figure 41-17: Plasma beta-endorphin levels during the first 
four days of the menstrual period in women with normal fer- 
tility versus those with infertility and endometriosis (From: 
Pope Paul VI Institute research, 2004). 
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Figure 41-18: Plasma beta-endorphin levels during the luteal 
phase (Peak +7) in women of normal fertility versus those 
with infertility due to endometriosis (p<.01) (From: Pope Paul 
VI Institute research, 2004). 


cantly lower than the B-endorphin levels for those pa- 
tients with normal fertility. 


The decreased B-endorphin levels we have observed in 
the mid-luteal phase of the menstrual cycle are similar to 
that in patients with premenstrual syndrome.*'** In our 
own studies, we have found a very high frequency of 
premenstrual syndrome in those patients who have en- 
dometriosis and infertility suggesting a similarity in 
the pathophysiology of these two conditions. 


Chuong, et al, reported a double-blind, placebo-con- 
trolled, cross-over study to evaluate the efficacy of 
naltrexone on PMS symptoms. While B-endorphin lev- 


els were not evaluated, there was a significant improve- 
ment in symptoms in those who took naltrexone com- 
pared to those taking placebo. Naltrexone was first re- 
leased for use in those patients who were heroin ad- 
dicts and because heroin is an opiate, it has a place as 
an opiate-receptor antagonist in patients where it might 
appear that an increase in the opiate-receptor concen- 
tration (which has never really been studied) might rea- 
sonably be assumed. In this way, the use of a neutral 
opiate receptor antagonist would decrease the deleteri- 
ous effect of that opiate-receptor bond. 


B-endorphin in the plasma and cul-de-sac fluid of women 
with regular mucus cycles and limited mucus has also 
been studied (Table 41-2). The plasma levels in the two 
groups were not significantly different. However, the 
cul-de-sac fluid levels were significantly lower in each 
of the two groups but much more so for the women with 
regular mucus cycles. These studies were performed 
during the periovulatory phases of the cycle. The exact 
significance of these findings has not yet been identi- 
fied. 


One of the considerations that has not been adequately 
studied up to the present time is the question of the 
opiate-receptor bond which clearly exists with B-endor- 
phins. In fact, as indicated earlier, this neuroendocrine 
substance was first thought to exist through an identi- 
fication of its receptor. When a person becomes ad- 
dicted to heroin or opium, it binds to the opiate-recep- 
tors and it has significant effects. It could very well be, 
although, to our knowledge, studies have not yet been 
done in this area, that an endogenous opiate addiction 
(an increased absorption of B-endorphins to the opiate- 
receptors) is one of the foundations for the hypotha- 
lamic-pituitary-ovarian dysfunction which appears to 
exist. 


Table 41-2: Plasma vs. Cul-de-Sac Fluid Levels of 
B-Endorphin: By Type of Mucus Cycle 


Plasma Cul-de-Sac 
pg/mL pg/mL p-value 


Regular mucus cycles 40.6 7.3 <.004' 
(n=8) 

Limited mucus cycles 38.8" 16." <.004? 
(n=19) 

Total group 38.0 13.8 <.0001? 
(N=29) 


1, Aspin-Welch unequal variance Hest 

2 Wilcoxon Rank-Sum test. 

* Not significantly different from plasma f}-endorphin levels in regular 

mucus cycles. 

** The cul-de-sac levels of beta-endorphin were significantly higher than 
beta-endorphin levels in the cul-de-sac fluid of regular mucus cycles 
(p=.017, Aspin-Welch unequal vanance t-test) 


Other 2 

The secretory activity of the adrenal gland increases 
during times of stress. The necessary elements of the 
adrenal component of the stress response include cor- 
ticotropin-releasing hormone (CRH) and, probably, other 
hypothalamic ACTH secretogogues such as vaso- 


pressin, the products that result from the processing of 


the POMC molecule including ACTH and the endog- 
enous opiates (B-endorphin) and cortisol. The impact 
of CRH on reproductive function has been shown to 
have profound effects. Studies in the Rhesus monkey, 
for example, show that an intravenous infusion of CRH 
can completely suppress the GnRH pulse generator (Fig- 
ure 41-19). The effect can be blocked with the adminis- 
tration of naloxone suggesting that the endogenous 
opiates mediate, in some way, the effect of CRH. While 
the clinical manifestation of a CRH-mediated reproduc- 
tive dysfunction has usually been thought of as “stress 
amenorrhea,” it is quite possible that different stages 
and perhaps, more subtle stages, might create dysfunc- 
tion within the otherwise regular menstrual cycle. 


Cortisol can also effect gonadal function directly. For 
example, women undergoing ovulation induction with 
menopausal gonadotropins have an attenuated re- 
sponse to a standard dose of hMG if they are receiving 
a small dose of dexamethasone at the same time.“ It has 
been suggested the cortisol has an effect on the secre- 
tion of gonadotropins by the hypothalamus and pitu- 
itary gland. Stress activates the hypothalamic-pituitary- 


adrenal axis probably through the combined action of 


CRH and perhaps vasopressin. CRH is a powerful modu- 
lator of the GnRH pulse generator and perhaps through 
the intermediary action of an opiate-dependent mecha- 
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Figure 41-19: The effects of intracerebroventricular 
corticotrophic releasing hormone (CRH) infusion in an ova- 
riectomized monkey before (left) and after (right) adrenalec- 
tomy on luteinizing hormone (LH) and follicle-stimulating hor- 
mone (FSH) secretion (From: Ferin M: Stress and the Gonadal 
Axis in the Female Rhesus Monkey: Interface Between the 
Immune and Neuroendocrine Systems. Human Reproduction 
8:147-150, 1993). 
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nism. While much of the focus of this has been related 
to Cushing syndrome, a good deal more research is nec- 
essary to take a look at its effects in women who are 
under stress and the effects on their menstrual and fer- 
tility cycles.“ 


It has been suggested that a stress-induced connec- 
tion between the endogenous opioid system and the 
hypothalamic-pituitary-adrenal axis may exist in humans. 
In fact, elevated B-endorphin and cortisol levels have 
been observed in human subjects under stress. The 
role of B-endorphin and its connection to the secretion 
of gonadotropins provide a physiologic basis for ex- 
plaining the relationship between psychogenic stress 
and reproductive function. It could be that a common 
pathway of physiological and psychological stress is 
mediated by the release of CRH into the hypothalamus. 
This has been shown to reduce GnRH secretion and 
cause the release of norepinephrine via the sympathetic 
nervous system and the release of ACTH and B-endor- 
phin from the anterior pituitary.”” 


While most of the focus has been on hypothalamic 
amenorrhea in the discussion on stress-induced effects, 
it has been shown that ovulatory menstrual cycles can 
be induced in these women by the daily administration 
of naltrexone. After the naltrexone is discontinued, the 
women once again become amenorrheic. These data 
support a possible role of B-endorphin in hypothalamic 
amenorrhea. But a consideration must also be given to 
the possibility that B-endorphins play a major role in 
the hypothalamic-pituitary-ovarian dysfunction that 
exists in many women’s health issues. 


There is also evidence that dopamine modulates en- 
dogenous opioid tone, raising the possibility of a feed- 
back loop between hypothalamic opioids and catechola- 
mines. Dopamine-receptor antagonists increase levels 
of B-endorphin in the hypothalamus, pituitary and pe- 
ripheral serum of rodents. Naloxone studies also sug- 
gest that dopamine antagonism results in increases in 
endogenous opiate tone. Endogenous catecholamines, 
primarily dopamine, appear to inhibit pulsatile LH re- 
lease. 


Clonidine has also been shown to be significantly more 
effective than placebo in reducing PMS symptoms 
which depress levels of B-endorphin.** Clonidine is be- 
lieved to act at the locus ceruleus by decreasing 
amounts of norepinephrine at pre-synaptic sites. Nore- 
pinephrine is thought to be down-regulated by L-re- 
ceptor sites at the locus ceruleus in opiate addition. 
When narcotics are no longer available, the down-regu- 
lation is precluded and rebound flooding of the sympa- 
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thetic system with norepinephrine occurs, precipitating 
withdrawal symptoms.*? 


8 
The general pattern of steroid hormone action includes 
the following:* 


1. The uptake of the steroid by the target cell in 
binding to specific steroid cytoplasmic receptor. 


2. Transformation of the receptor complex to an 
active form. 


3. Translocation of the transformed steroid-recep- 
tor complex to the nucleus. 


4. Binding of this active complex to specific “ac- 
ceptor” sites on the genome (chromatin DNA 
and acidic non-histone protein). 


5. Activation of the transcriptional apparatus (RNA 
polymerase) resulting in the appearance of new 
RNA species which includes specific mRNAs. 


6. Transport of the hormone-induced RNA to the 
cytoplasm and resulting in the synthesis of new 
proteins on cytoplasmic ribosomes, and 


7. The appearance of a specific steroid-mediated 
functional response characteristic for that par- 
ticular target tissue. 


Estrogen receptors are members of the super family of 
nuclear receptors. Estrogen receptors (ER) exist as: ER- 
qaand ER-B. The & receptor, the first one discovered, is 
located in highest abundance in the female reproduc- 
tive tract, especially the uterus, vagina and ovary, as 
well as in the mammary gland, hypothalamus, endothe- 
lial cells and vascular smooth muscle. The B receptor 
has its highest expression in the prostate and ovaries 
and less expression in lung, brain and vasculature." 


After entering the cell by passive diffusion through the 
plasma membrane, the estrogen hormone binds to an 
ER in the nucleus. In the nucleus, the ER is present as a 
monomer and upon binding estrogen, a change in con- 
formation occurs that results in dimerization which in- 
creases the affinity and the rate of receptor binding to 
DNA." 


There is only a single progesterone receptor (PR) gene, 
but it produces two isoforms of the progesterone re- 
ceptor, PR-A and PR-B."* FSH stimulates selected ova- 
rian cells to synthesize and secrete E,. Free circulating 
E, rapidly diffuses into the cells, but only those cells 


with E,-specific receptors will respond. The receptor 
transports the hormone to the target cell nucleus which 
leads to the production of messenger RNA, protein syn- 
thesis and a response characteristic for the hormone. 


The FSH receptors are present on the granulosa cells 
and are induced by FSH itself. The LH receptors are 
present on the theca cells and initially absent on the 
granulosa cells, but as the follicle grows, FSH induces 
the appearance of LH receptors on the granulosa cells. 
Granulosa cells also contain estrogen-specific recep- 
tors. 


The principle action of steroid hormones is regulation 
of intracellular protein synthesis by means of the recep- 
tors. In targeted tissues, that respond to steroid hor- 
mones by growth (e.g. endometrium), nuclear binding 
and prolonged nuclear retention directly lead to in- 
creased DNA synthesis." 


Estrogen increases target tissue responsiveness to it- 
self and to progesterone by increasing the concentra- 
tion of its own receptor and that of the intracellular 
progesterone receptor. This process is called replenish- 
ment. Progesterone and a drug such as clomiphene limit 
tissue response to estrogen by blocking the replenish- 
ment mechanism. Biologic activity is maintained only 
while the nuclear site is occupied with the hormone- 
receptor complex.” 


The maximum concentration of estrogen receptors oc- 
curs during the mid to late part of the proliferative phase 
of the menstrual cycle. The relationships of serum and 
tissue levels of E, to total estrogen receptor content are 
shown in Figure 41-20, The tissue levels of E, rise rap- 
idly during the late proliferative phase of the cycle reach- 
ing peak levels of over 800 pg/gm of tissue prior to 
ovulation and decline rapidly after ovulation. Tissue 
levels of E, remain low during the luteal phase of the 
cycle despite elevated levels of E,. Receptor levels of E, 
also reach their maximal concentration during the mid- 
to late-proliferative phase of the cycle concurrently with 
tissue levels of E,. And like the tissue levels of E,, the 
concentration of E, receptors is low in secretory and 
decidual endometrium,*’ 


With progesterone, the tissue concentrations mimic the 
serum concentrations and duplicate the ovarian pattern 
of progesterone secretion (Figure 41-21). The maximal 
concentration of progesterone receptors is found dur- 
ing the late proliferative and early secretory phases of 
the cycle. Thus, it appears that progesterone receptors 
are induced during periods of estrogen stimulation and 
do not correlate with serum or tissue levels of progest- 
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erone. In fact, it is now understood that E, induces the 
synthesis of progesterone receptors.*’ Estradiol induces 
the synthesis of both receptors. Whenever these 
mechanisms are disturbed, undesirable results or dys- 
function may occur. 


As early as 1984, an LH receptor disorder was identified 
in women who had endometriosis. LH receptor concen- 
trations in ovarian follicles and corpora lutea were mea- 
sured in patients with histologically proven endometrio- 
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Figure 41-20: The serum (A), tissue (B), and receptor (C) 
concentrations of E, during the menstrual cycle of ovulatory 
women. The data were normalized to the time of ovulation. 
The LH surge was used as a marker of ovulation. The shaded 
areas of each line represent the mean standard error (From: 
Edman CD: The Effects of Steroids on the Endometrium. In: 
Speroff L, (Ed). Seminars in Reproductive Endocrinology. 
1:179-187, 1983). 


sis and in a group of women who served as control 
subjects. These data are shown in Figure 41-22. It was 
noted that the LH receptors began to decrease in the 
last week prior to the onset of menstruation and contin- 
ued to be decreased during the first two weeks of the 
subsequent cycle in patients with endometriosis. It was 
suggested that endometriosis-associated infertility 
might be a consequence of a defect in the mechanism 
mediating LH action in the ovaries.* 


In the cervix, estrogen receptors have been found to be 
either absent or decreased in women who have poor 
cervical mucus* (Figure 41-23). These patients all had 
regular menstrual cycles and some of them had en- 
dometriosis. It was suggested that an estrogen recep- 
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Figure 41-21: The serum (A), tissue (B), and receptor (C) 
concentrations of progesterone during the menstrual cycle 
(From: Edman CD: The Effects of Steroids on the Endometrium. 
In: Speroff L, (Ed). Seminars in Reproductive Endocrinology. 
1:179-187, 1983). 
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Figure 41-22: The LH receptor concentrations in the graa- 
fian follicles of patients without («) and with (0) endometriosis 
during the early (Cycle Day 6-10) and late (Cycle Days 11-15) 
follicular phase of the menstrual cycle and during the early 
(Cycle Days 14-19) and late (Cycle Days 20-30) luteal phase 
of the menstrual cycle. The only comparison that is not statis- 
tically different is the day 14-19 comparison (From: Ronnberg 
L, KauppilaA, Rajaniemi H: Luteinizing Hormone Receptor Dis- 
order in Endometriosis. 42:64-68, 1984). 


tor deficiency might exist as a possible related factor 
with regard to poor cervical mucus. This is consistent 
with our own observation of patients with endometrio- 
sis who have limited mucus cycles or dry cycles using 
the CrMS. The incidence of limited mucus and dry cycles 
in that population is 77 percent. 


In another study of infertility patients and endometrial 
receptors, the ER was found to be significantly lower in 
out-of-phase endometria.*” 


In our own work in looking at mucus cycle scores in 
women of normal fertility and women who have infertil- 
ity, we have identified a significant decrease in the mu- 
cus cycle score of women with regular cycles who have 
infertility and in women with endometriosis. The mucus 
cycle scores in women with pelvic adhesive disease are 
also decreased, but not statistically significant (Figure 
41-24). 


When this is combined with data from classification of 
ovulation-related defects by ultrasound, the data shown 
in Figure 41-25 are obtained. This is a comparison of a 
group of patients and their mucus cycle score who have 
normal fertility with those patients who have infertility 
and documented disorders of ovulation by ultrasound. 


In this case, mucus cycle scores of all the different types 
of ovulation-related anatomical disorders are decreased. 
However, in the delayed rupture syndrome and the par- 
tial rupture syndrome with a positive cumulus oophorus, 
the data were not statistically significant. In all other 
cases, the data are strikingly statistically significant. 
This suggests that there is a commonality between the 
estrogen effect on the endocervix and the LH effect, 
and perhaps an FSH effect on the developing follicle 
and its rupture. The data presented on receptor dys- 
function suggest this possible mechanism. 


In Figure 41-26, the Peak +7 FSH levels are shown for a 
group of patients who have different types of mucus 
cycles. As the mucus cycle becomes more and more 
limited (with the exception of dry cycles of which only 
two patients were studied), the FSH levels on Peak +7 
increased as the mucus cycle became more and more 
limited. The difference between the Peak +7 FSH level in 
women with limited mucus cycles (5.09) and those with 
regular mucus cycles (3.19) is statistically significant 
(p=<.05). 


As an additional set of observations, we have looked at 
the B-endorphin levels in the serum of women who had 
limited mucus cycles versus normal mucus cycles (Table 
41-2). There was no statistically significant difference 
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Figure 41-23: Cytosol estrogen receptor (ER) concentra- 
tions in fentomoles/mg protein in endocervical biopsies. In 
group 1 (infertility patients with poor cervical mucus) and 
group 2 (patients with normal fertility). Less than 3 is nega- 
tive. Intermediate or borderline 3-20. Positive greater than 20. 
The horizontal line indicates the mean of the cytosol ER con- 
centrations. There is a significant difference between the 
two groups (From: Abuzeid MI, Wiebe RH, Aksel S, et al: 
Evidence for a Possible Cytoso! Estrogen Receptor Deficiency 
in Endocervical Glands of Infertile Women with Poor Cervical 
Mucus. Fertil Steril 47:101-107, 1987). 
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Mean Mucus Cycle Scores in Patients with 
Normal Fertility vs. Patients with Regular Menstrual 
Cycles and Various Organic Conditions 
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Figure 41-24: The mean mucus cycle scores in patients with 
normal fertility versus patients with regular menstrual cycles, 
infertility and various organic conditions (From: Pope Paul VI 
Institute research, 2004). 
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Figure 41-26: The mean level of follicle stimulating hormone 
(FSH) on Peak +7 (mid-luteal phase) during the same cycle in 
which the mucus cycle was scored and classified. The dif- 
ference between the FSH level for regular mucus cycles 
(3.56) and limited mucus cycles (4.23) is statistically signifi- 
cant (p<.05) (From: Pope Paul VI Institute research, 2004). 


Mean Mucus Cycle Score in Patients with 
Normal Fertility vs. Patients with Documented 
10 Disorders of Human Ovulation by Ultrasound 
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Figure 41-25: The mean mucus cycle score in patients with normal fertility versus patients with 
documented disorders of human ovulation by serial ultrasound examination (see Chapter 20) 


(From: Pope Paul VI Institute research, 2004). 


between the plasma B-endorphin levels in those two 
populations. However, when one looks at the cul-de- 
sac fluid levels in patients with infertility, there is a sig- 
nificant decrease in the B-endorphin level in patients 
with infertility. When the cul-de-sac fluid B-endorphin 
level is evaluated from the point of view of a regular 
mucus cycle ora limited mucus cycle, it was found that 
the limited mucus cycles had increased levels of B-en- 
dorphin in the cul-de-sac fluid and that it was statisti- 
cally significant (p=.017). 


Receptor Deficiency Syndrome? 
tlt ie ahi 
An enormous amount of work has been done over the 
last 30 years on the clarification of the interactions be- 
tween the hypothalamus, pituitary and ovarian axis. The 
discovery of GnRH and work relative to B-endorphins 
has increased our understanding significantly. Clearly 
there is evidence for abnormal function of the hypotha- 
lamic-pituitary axis involving a dysfunction of gona- 
dotropin-releasing hormone and its stimulation of FSH 
and LH. Data relative to endocrine abnormalities ob- 
served in patients with infertility and regular menstrual 
cycles along with women with other apparent hormonal 
dysfunctions (such as premenstrual syndrome) suggest 
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that this has a cascading effect on the stimulation, or 
lack thereof, of the ovarian steroids, estrogen and 
progesterone. 


It seems reasonable that there would also be a receptor 
deficiency that could be identified and eventually treated 
and that along with the endocrine abnormality, increased 
hope for patients with these conditions. In fact, there is 
evidence of an estrogen receptor dysfunction in the 
endocervix of patients who have poor mucus and infer- 
tility, as well as, an LH receptor dysfunction in the ova- 
ries of women with endometriosis. Furthermore, endome- 
trial receptors have also been found to be dysfunctional 
in patients with infertility. It is quite likely that receptor 
dysfunction also occurs in the fallopian tube and the 
myometrium. 
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Chas jotex 42 


Endometriosis and Its Effects on Fertility 


| i scale is a disease marked by the ectopic 
implantation of endometrial tissue in locations other 
than the intrauterine cavity. The first known description 
of this disease was by a German physician, Daniel 
Shroen, in 1690.' It is thought to affect about 5 million 
American women; although, that is almost for certain 
an underestimate. The research registry of the En- 
dometriosis Association, in an analysis of 3,020 case 
histories, notes the following symptoms associated with 
endometriosis: dysmenorrhea, pelvic pain, dyspareunia, 
infertility, heavy or irregular bleeding, nausea at the time 
of menses, diarrhea and/or painful bowel movement, 
dizziness, headaches with menses, fatigue, low-grade 
fever and low resistance to infection.’ 


Diagnosis —— 

TT SF 
Clinical history, physical examination and other nonsur- 
gical attempts to diagnose endometriosis are notoriously 
in error.** The “gold standard” for diagnosis is a diag- 
nostic laparoscopy with histological confirmation.*’ 
Laparoscopy should be performed in the first half of the 
menstrual cycle (the pre-Peak phase) because laparos- 
copy is often combined with laparoscopic treatment. 
and treatment prior to menstruation is associated with a 
higher recurrence rate with a shorter recurrence-free in- 


terval.* Several examples of its appearance are shown in 
Figures 42-1 through 42-7. 


Diagnostic laparoscopy requires a “near-contact” tech- 
nique and a thorough understanding of the various 
appearances of endometriosis. This is all detailed in later 
chapters of this textbook. To assist the surgeon in these 
techniques, newer laparoscopes with articulating shafts 
with a video camera in the tip of the scope have been 
developed and are improving visualization. “Blue light” 
techniques have also been developed to assist in the 
visualization especially of microscopic endometriosis.” 


ih 


Figure 42-1 


Figure 42-1: Peritoneal implants, including hemosiderin de- 
posits, on the left and right posterior bladder (From: Pope Paul 
VI Institute research, 2004) 
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Figure 42-2 


Figure 42-2: Hemosiderin deposits deep in the posterior cul- 
de-sac consistent with a diagnosis of endometriosis. The 
small black spots (pepper spots) are carbon deposits from 
previous laser vaporization (From: Pope Paul VI Institute re- 
search, 2004) 


Figure 42-3 


Figure 42-3: Endometriosis on the left ovarian ligament, pos- 
terior wall of the uterus, and the left ovary. The ovarian liga- 
ment is adhered densely to the posterior broad ligament on 
the left side and the left posterior portion of the uterus (From 
Pope Paul VI Institute research, 2004) 


Figure 42-4 


Figure 42-4: Endometriosis on the anterior rectum (From 
Pope Paul VI Institute research, 2004) 


Figure 42-6 


Figure 42-7 


Figure 42-5 through 41-7: Peritoneal defects are observed 
in the left and right posterior broad ligament in Figure 42-5 
Closer observation in Figure 42-6 allows some suggestion of 
endometriosis deep in the pseudodefect. As the laparoscope 
gets closer in Figure 42-7, the lesion of endometriosis can 
clearly be seen (From: Pope Paul VI Institute research, 2004) 


Location of Endometriosis 

————. 
Redwine has published a thorough evaluation of the 
anatomic distribution of endometriosis in 1,785 patients 
(Table 42-1). This distribution is very similar to what we 
have found in our involvement with this disease. What 
is most striking is the involvement of the peritoneum as 
the major location and site (over and above the ovary) 
and the relative lack of involvement of the fallopian 
tubes. In addition, the frequency with which the sig- 
moid colon, anterior rectum, terminal ileum and cecum 
are involved is striking but must be specifically evalu- 
ated at the time of laparoscopy."” 


Endometriosis has also been found in a variety of other 
locations. These would include the lung,''""* ureter '**'7 
(even to the extent of renal damage'’), the diaphragm, 
© the sciatic nerve, *!** the perineum, **** the uterine 
artery,” and the liver.” In addition, it can undergo ma- 
lignant transformation; although, this is not common. 
There are, nonetheless, numerous reported cases of 


19- 


Table 42-1: Anatomic Distribution of 
Endometriosis in 1,785 Patients treated 
Surgically by Redwine 


No. of Patients with 
Involvement of site (%) 


Site of Endometriosis n % 

Pelvic (n = 1,781)' 
Cul-de-sac 1,202 72.2 
Left broad ligament 865 52.0 
Left uterosacral ligament 744 44,7 
Right broad ligament 722 43.4 
Right uterosacral ligament 689 41.4 
Bladder 546 32.8 
Left ovary? 303 18.2 
Right ovary* 290 17.4 
Fundus?® 265 15.9 
Left fallopian tube 154 9.3 
Right fallopian tube 111 6.7 
Left round ligament 59 3.5 
Right abdominal wall 54 3.2 
Left abdominal wall 41 2.5 
Right round ligament 29 1.7 

Intestinal (n = 453)° 
Sigmoid 297 178 
Rectal nodule 213 12.8 
lleum 69 41 
Cecum 33 2.0 
Appendix* 45 ray § 

Note: Total of percentages exceeds 100% because most patients had more 

than one area of involvement 

1, Four patients had only intestinal endometriosis with no pelvic involve- 
ment, 


2. One hundred ninety-four patients with endometriosis with previous hys- 
terectomy with or without castration have been excluded 


3. One hundred fifty-four patients had more than one intestinal area of 
endometnosis. 


4. Some patients had previous appendectomy, 


From: Redwine DB: Ovanan Endometriosis: A Marker for More Extensive 
Pelvic and Intestinal Disease. Fertil Steril 72:310-315, 1999. 
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malignancy arising from endometriotic deposits, and 
there is substantial histologic evidence that endometrio- 
sis can be associated with endometrioid carcinoma and 
clear-cell carcinoma of the ovary.’’ It has even been 
identified in men.** 


iia al eR 
Endometriosis is as close to a malignant disease as one 
can get while still remaining benign (Table 42-2). Those 


aspects of endometriosis which are similar to malignant 


disease include its ability to metastasize both locally 
and distantly, the ability to attach to other tissues and 
invade and damage them, and an ability to exhibit cellu- 
lar proliferation, cellular invasion and neoangiogenesis. 


The pathogenesis of the disease most likely represents 
many different possible pathways. The classic explana- 
tion is one of retrograde menstruation. However, it can 
also be spread hematologically and lymphatically, it 
has a genetic predisposition, there are omnipotent cells 
which may give rise to it, impaired cellular immunity 
may play a role, and it can be surgically transplanted 
(Table 42-3). 


The most commonly expressed theory is that of retro- 
grade menstruation. This was first described by 


Table 42-2: Aspects of Endometriosis that are 
Similar to Malignant Disease 


« Can be both locally and distantly metastatic 


« Attaches to other tissues and invades and damages 
them 


« Exhibits cellular proliferation, cellular invasion 
and neoangiogenesis 


Table 42-3: What Causes Endometriosis? 
Several Factors are Involved 


« Retrograde menstruation 

« Hematologic or lymphatic spread of endometrial cells 
« Genetic (hereditary) 

« Presence of omnipotent cells 

e Impaired cellular immunity 

« Surgical transplantation 


564 


The Medical and Surgical Practice of NaProTECHNOLOGY 


Sampson.’ The basic theory is that women, during the 
course of their menstrual flow, will have endometrial 
cells which flow backward through the fallopian tubes, 
land at various sites in the pelvic cavity and implant 
themselves. The troubling part of this theory has been 
that nearly all women have retrograde menstruation to 
some extent but all women do not get endometriosis.“""! 
Thus, there must be some other aspect to this event 
which makes the person who gets endometriosis par- 
ticularly susceptible to it. This may be an impaired cel- 
lular immunity. The basic defenses against the forma- 
tion of endometriosis would be seem to be the immune 
mechanisms. These mechanisms are clearly suppressed 
in women who have endometriosis and thus retrograde 
menstruation may become a viable option for the devel- 
opment of this disease. 


There is no question that lymphatic and vascular spread 
can also occur, and this would explain metastases that 
are distant. In addition, endometriosis has been ob- 
served in the pelvic lymph nodes of approximately 30 
percent of women with the disease.*'! While lymph node 
dissection is not generally part of the surgical proce- 
dures involved in the treatment of endometriosis, this 
involvement of the pelvic lymph nodes might be one 
explanation for why pelvic pain is not eradicated in some 
women who have surgical treatment of endometriosis. 


The celomic epithelium, from which the miillerian duct 
is derived during fetal development, may undergo meta- 
plasia and thus give rise to endometriosis. This multi- 
potential cellular development would explain why en- 
dometriosis can be observed in prepubertal girls, women 
with the congenital absence of the uterus and (rarely) in 
men. 


Endometriosis has also been observed in the abdomi- 
nal wall after cesarean section and in the periumbilicus. 
This supports the theory of its ability to be transplanted. 


Association with Infertility 

——— 
In our own population of patients, the most common 
symptom seen is that of infertility. These women also 
have symptoms of dysmenorrhea (Table 42-4) and pel- 
vic pain. On physical examination, the majority have a 
normal pelvic exam (Table 42-5). While many see pelvic 
pain, dysmenorrhea, and dyspareunia as the three ma- 
jor symptoms associated with endometriosis (along with 
abnormal bleeding), in the infertility population, it is 
quite common for the severe dysmenorrhea to be ab- 
sent and for the patient to have a normal pelvic exam. 
Thus, diagnostic laparoscopy becomes the only way in 


which the disease can be positively identified. In these 
same cases, pelvic ultrasound examination is of some- 
what limited value unless there are ovarian endometrio- 
mas. Peritoneal endometriosis, for the most part, cannot 
be detected by ultrasound. 


Over the years, there has been a good deal of discus- 
sion as to whether or not ovarian and luteal phase dys- 
function occur in women who have endometriosis. The 
possibility that luteal phase and receptor dysfunction 
occurs in this group of patients has been both sup- 


Table 42-4: Severity of Menstrual Cramps in 
Women with Endometriosis (N=327) 


Severity of Dysmenorrhea n % 
Severe 132 40.4 
Moderate 63 19.3 
Mild 65 19.9 
None 67 20.5 


From: Pope Paul VI Institute research, 2004 


Table 42-5: Patients with Endometriosis 
Incidence of Normal Pelvic Examination 


(N=336) 
Pelvic Exam n %'? 
Retroverted uterus 62 18.4 
Cul-de-sac nodules 45 13.4 
Tender uterus 34 10.1 
Tender adnexa 16 48 
Deviated uterus 9 27 
Normal pelvic exam 189 56.2 


Also includes: enlarged uterus (n=4, 1.2%); uterus irregular in 
shape (n=2, 0.6%); double cervix, uterus (n-1, 0.3%) and deferred 
examinations, (n-2, 0.6%), 


2 Total adds to greater than 100 percent because in some cases 
more than one abnormality was observed 


Table 42-6: The Creighton Model System: 
Types of Mucus Cycles in Patients with 
Endometriosis treated with 
Conservative Surgery (N=152) 


Type of Mucus Cycle n % 
Regular 34 22.4 
Limited* 102 67.1 
Dry* 16 10.5 

Total 152 100.0 


* 77.6% is limited or dry 


ported and rejected.***” In our own studies, we have 
found a very high incidence of both limited mucus cycles 
and dry cycles in patients with endometriosis who are 
charting the CREIGHTON MODEL System (CrMS). In 
Table 42-6, a series of 152 patients who underwent a 
conservative surgery for endometriosis are shown with 
the category of their mucus cycle identified. Of this 
group, 67.1 percent had limited mucus cycles and 10.5 
percent had dry cycles (77.6 percent either limited or 
dry). This would compare to about a 20 percent inci- 
dence of limited mucus cycles (and only rarely dry 
cycles) in a normal fertility population. What is addi- 
tionally interesting about this population is that, in the 
16 patients who had dry cycles, only one of them be- 
came pregnant and she had a tubal pregnancy. An ex- 
ample of this type of pattern with its associated proges- 


Table 42-7: Mean Mucus Cycle Score of 
Patients with Normal Fertility versus 
Patients with Infertility and Endometriosis 


Mean Mucus 
Group n Cycle Score 
Normal fertility controls 62 93 
Endometriosis 206 6.7’ 


1. From: Pope Paul V1 Institute research, 2004 
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terone and estradiol-17B (E,) profile is shown in Figure 
42-8. in a patient with endometriosis. Her mucus cycle 
score is 4.7, the three-value periovulatory E,sum was 
41.6, and her postovulatory progesterone sum was 57.7 
and E, sum 41.8. The average mucus cycle score in a 
group of patients with infertility and endometriosis is 
6.7 and is shown in comparison to normal fertility in 
Table 42-7, 


In a group of patients who had endometriosis and were 
studied hormonally, the periovulatory E, peak was some- 
what suppressed and the postovulatory progesterone 
profile was found to be markedly decreased (Figures 
42-9A through 42-9C). The postovulatory E, profile was 
not significantly different from the controls. This sug- 
gests that there is a strong frequency of Type II luteal 
phase deficiency in patients who have endometriosis. 


The incidence of Type I, II, and III luteal phase defects 
in patients with endometriosis is identified in Table 42- 
8. In this group of 228 patients, a luteal phase defect 
was observed in 54 percent of the patients studied. The 
most common type of defect was a Type II luteal phase 
deficiency. The progesterone profile during pregnancy 
is decreased, as well, and is shown for a group of pa- 
tients with endometriosis in Figure 42-10. 


Figure 42-8: This Creighton Model chart from a patient with endometriosis shows a mucus all score of 4.7 and a post-Peak 
phase of 15 days. The follicle was mature, had a positive cumulus oophorus and ruptured completely. However, the periovu- 
latory E, sum is somewhat decreased as is the postovulatory E,, sum (From: Pope Paul VI Institute research, 2004). 
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30 Periovulatory Estradiol-17{} Levels 3 and 4 Value Periovulatory 
Control (N=21) vs. Endometriosis E, Sums and Means 
Control (N=21) vs. Endometriosis 
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Figure 42-9A 
Post-Peak Progesterone 
Post-Peak Progesterone Profile Sums and Means 
Control (N=57) vs. Endometriosis Control (N=57) vs. Endometriosis 


Ne242 N=242 
Figure 42-9B 


Post-Peak Estradiol-17{3 Profiles Post-Peak Estradiol-17)3 


Control (N=57) vs. Endometriosis Sums and Means 
Control (N=57) vs. Endometriosis 


Serum estradiol-17B (ng/dL) 
ra) 
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P43 Ps5 Ps7 P+9 = P+ Sum Mean 
Days Post-Peak Ne21B N=218 
Figure 42-9C 


Figure 42-9A through 41-9C: The periovulatory E, profile and the postovulatory 
progesterone and E,, profile in a large group of patients with endometriosis. The peak 
level of E, in the periovulatory phase is significantly decreased along with the three 
value sum and mean. The postovulatory progesterone profile, however, is markedly 
suppressed. The post-Peak estradiol profile is basically in the normal range (From: 
Pope Paul VI Institute research, 2004). 
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Figure 42-10: The progesterone profile during pregnancy, at 
six weekly intervals, in a group of patients with known en- 
dometriosis compared to a group of normal constrols. 


Table 42-8: Incidence of Type I, II, and III 
Luteal Phase Defects in Women with Infertility 
and Endometriosis (N=228) 


n % 
Normal luteal function 105 46.0 
Type | defect 15 6.7 
Type II defect 84 36.8 
Type Ill defect 24 10.5 
Total 228 100.0 


From; Pope Paul VI Institute research, 2004 


P+7 §-Endorphin in Normal Fertility Controls vs. 
Infertility with Endometriosis 


Plasma f-Endorphin pg/mL 


Normal Infertility with 
Fertility Endometriosis 


Figure 42-11: B-endorphin levels in normal fertility controls 
and patients with infertility and endometriosis drawn on Peak 
+7 (midluteal phase). The B-endorphin level in the patients 
with endometriosis is significantly decreased (p<0.05) (From: 
Pope Paul VI Institute research, 2004). 


Chapter 42: Endometriosis and Its Effects on Fertility 


567 


These patients with endometriosis were also studied 
from the point of view of the ultrasound characteristics 
of their ovulation patterns. This is shown in Table 42-9. 
In 331 patients who underwent serial ultrasound exami- 
nation for identification of either an anatomically nor- 
mal ovulation or a defective ovulation by ultrasound 
parameters, it was found that 39.6 percent did have a 
normal ovulation pattern but 60.3 percent of them had 
an abnormal ovulation pattern. The most common three 
ovulation defects observed were, in descending order: 
a mature follicle with a negative cumulus oophorus, a 
luteinized unruptured follicle, and an immature follicle. 


Finally, plasma B-endorphin levels have also been stud- 
ied in patients with infertility who have endometriosis. 
The results of that evaluation are shown in Figure 42- 
11. The mid-luteal phase B-endorphin levels in those 
patients with infertility were significantly decreased 
(p<0.01) from the normal fertility controls. Keep in mind 
what has been previously pointed out in this textbook 
with regard to patients who have regular cycles. infertil- 
ity and endometriosis. This group of patients also has a 
high incidence of premenstrual symptoms, making the 
underlying endocrinopathy similar to that observed in 
women with premenstrual syndrome. 


Classification System 

rr 
A number of classification systems have been devel- 
oped over the years in order to stage the degree to 
which endometriosis is present. However, the most com- 
mon one used is that developed by the American Soci- 
ety for Reproductive Medicine. The most recent such 
classification system, developed in 1996, is found in 
Figure 42-12.*' This is the classification system used in 
this textbook. 


Table 42-9: Incidence of Ovulation-related Defects 
as Determined by Ultrasound Assessments: Patients 
with Endometriosis and Infertility (N=331) 


Type of Ovulation Pattern n % n % 


Normal ovulation by u/s 131 39.6 
mature follicles, CR, +CO 


Abnormal ovulation by u/s 200 60.3 


Mature follicle (-C.O.) 67 20.2 
Luteinized unruptured follicle 54 16.3 
immature follicle 34 10.3 
Partial rupture 23 69 
Delayed rupture 12 3.6 
Afollicularism 10 3.0 
Totals 331: 99.9 


From: Pope Paul VI Division of Reproductive Ultrasound, 2004 
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American Society for Reproductive Medicine 
Revised Classification of Endometriosis 


Patient's name 


Stage | (minimal) — 1-5 

Stage |! (mild) — 6-15 

Stage Ill (moderate) — 16—~40 Laparoscopy Laparotomy Photography 
Stage IV (severe) — >40 Recommended treatment 
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“If the fimbriated end of the fallopian tube is completely enclosed, change the point assignment to 16. 
Denote appearance of superficial implant types as red [(R), red, red-pink, flamelike, vesicular blobs, 
clear vesicles], white [(W), opacifications, peritoneal defects, yellow-brown], or black [(B), black, 
hemosiderin deposits, blue]. Denote percent of total described as R__%, W__%, and B__%. Total 
should equal 100%. 


Figure 42-12: The revised Classification System for Endometriosis from the American Society for Reproductive Medicine: 
1996. (From: American Society for Reproductive Medicine: Revised American Society for Reproductive Medicine Classification 
of Endometriosis: 1996. Fertil Steril 67:817-821, 1997). 


This classification has been tested by a number of in- 
vestigators. It has a number of drawbacks including its 
inability to adequately predict the pelvic pain aspects 
of endometriosis and the future fertility components. In 
addition to this, an absence of a functional component 
to this classification system makes it especially diffi- 
cult. The lack of a measure of target organ response 
and/or visual and objective parameters for fertility— 
which cannot be determined simply by evaluating the 
endometriosis itself—needs to be incorporated. 


Effects on Fertility 

es 
There is little question that endometriosis has an ad- 
verse effect on fertility by being strongly associated 
with infertility” and a likely association with a higher 
risk of spontaneous abortion**“® although this increased 
risk has been questioned.*” 


The peritoneal fluid in women with endometriosis in- 
creases in volume.** This is particularly true at and 
around the time of ovulation. In peritoneal fluid from 
infertile women who have endometriosis, it has been 
found that it is toxic to the growth and development of 
mouse embryos when compared to the fluid from nor- 
mal women and infertile women without endometrio- 
sis.’ Furthermore this fluid from infertile patients with 
endometriosis has been found to be detrimental to the 
mouse sperm-ova interaction.*'* It has also been sug- 
gested that the infertility may be due to poor quality 
embryos derived from impaired oocytes obtained from 
malfunctioning ovaries.* 


The peritoneal fluid from women with endometriosis 
ultimately appears to be toxic or hostile to either the 
embryo or the gamete. It has mitogenic, angiogenic and 
chemoattractant activity. It also contains multiple growth 
factors (endocrine factors) and cytokines (immune fac- 


Table 42-10: Peritoneal Fluid from Women 
with Endometriosis may be Toxic or Hostile to 
the Embryo or Gametes' 


« It has mitogenic, angiogenic, and chemoattractant 
activity 

« It contains multiple growth factors (endocrine factors 
and cytokines (immune factors) 


e These can induce or suppress cell growth and 
proliferation, angiogenesis and the inflammatory 
response 


1. Guidice LCC, Tazuke SI, Swirsz L: Status of Current Research in 
Endometriosis. J Reprod Med 43; 252-262, 1998. 
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tors). These can induce or suppress cell growth and 
proliferation, angiogenesis, and the inflammatory re- 
sponse (Table 42-10).°° 


Treatment 

Oo 
Ultimately, endometriosis is a surgical disease. Although 
medical therapy—such medications as danazol, 
leuprolide, oral contraceptives—may offer temporary 
pain relief, no medication can be used effectively for 
endometriosis-associated infertility. In addition, while 
pain relief may occur with medications, the medications 
are often given without a definitive diagnosis and they 
have a long list of side effects. 


To improve fertility, endometriosis must be removed so 
that the inflammatory toxins can be removed, thereby 
improving fertility. An effective surgical treatment must 
consistently and reproducibly eradicate the disease. An 
extensive meta-analysis has shown convincingly the 
superiority of surgical treatment for the treatment of 
endometriosis-related infertility” (Table 42-10). 


Final Comment 
ooo 
Endometriosis is a condition which affects a large num- 
ber of women and, in particular, adversely affects their 
quality of life and their fertility. It is a disease that should 
be aggressively identified and treated. In women of re- 
productive age, treatment should be aimed at preserv- 
ing reproductive function if that is the patient’s desire. 
By surgically excising the disease or vaporizing it, one 
cannot only preserve fertility but also enhance it. By 
treating the underlying endocrine and target organ dys- 
function, fertility is also improved (Figure 42-13). 


Table 42-11: Does Therapy for Endometriosis 
Enhance Conception? 
A Meta-Analysis of Different Approaches! 


No. of 
Studies The Better 


Comparison Reviewed Treatment 

None/medical vs. surgery 22 Surgery 

None/medical vs. laparoscopy 12 Laparoscopy 

None/medical vs. laparotomy 14 Laparotomy 

No Rx vs. medical Rx 13 No difference 
between approaches 

Surgery only vs. 14 No difference 


surgery & medical between approaches 


1. Kim AH, Adamson GD: Does Therapy for Minimal Mild Endometriosis Enhance 
Conception? Inf Reprod Med Clin North Am 8: 623-637, 1997 
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Figure 42-13: This patient is a 35-year-old gravida 0, para 0, who had a history of severe dysmenorrhea, premenstrual 
syndrome and infertility. She had a diagnostic laparoscopy which revealed endometriosis, an immature follicle with complete 
rupture and a very suboptimal periovulatory E, profile and a suppressed postovulatory progesterone and E, profile. She was 
treated successfully for her endometriosis, limited mucus and ovarian dysfunction. She successfully achieved a pregnancy 
and delivered a normal full-term infant 
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Chas yoter 43 


Polycystic Ovarian Disease: 
Medical Effects and Effects on Fertility 


Jie 1934, at the Central Association of Obstetricians 
and Gynecologists in New Orleans, Doctors Stein and 
Leventhal described a series of seven cases in which 
amenorrhea was associated with bilateral polycystic 
ovaries. They also reported surgical wedge resection as 
a treatment which “was successful in completely restor- 
ing physiologic function. Menstruation in every in- 
stance became normal and remained so during the pe- 
riod of observation.”! 


At that time, the condition was seen to be associated 
with amenorrhea or oligomenorrhea, hypertension, hir- 
sutism, infertility and obesity, and became known as the 
Stein-Leventhal syndrome. For many years, polycystic 
ovarian disease (PCOD) was thought to be present only 
in those women who presented with all of the clinical 
aspects of this syndrome. We now know that this con- 
dition is more prevalent than previously thought and 
may occur in women who are not obese or hyperten- 
sive; although hirsutism, irregular cycles and some form 
of reproductive anomaly (usually infertility) is still quite 
common. We also know that it can now occur in women 
who not only have long and irregular cycles but also in 
those women whose cycles are regular. 


The clinical features of polycystic ovaries are shown in 
Table 43-1. This group of patients often has elevated 


androgen and LH levels, an increased LH:FSH ratio, 
some increase in serum estrogens, increases in fasting 
or challenged insulin levels, and occasionally increased 
prolactin levels. Sex hormone binding globulin may be 
decreased. 


The incidence of polycystic ovaries (PCO) has been 
observed to be 14.2 percent in a group of otherwise 
healthy women. These patients were diagnosed by pel- 
vic ultrasound and had higher serum testosterone lev- 
els, low FSH levels and increased LH:FSH ratios. Women 
with PCO had significantly more irregular cycles (44% 
vs. 19%) and had increased problems with conceiving 
(25.9% vs. 9.2%) than women with normal ovaries. These 
women did not have the full-blown polycystic ovary 
syndrome (PCOS). The prevalence of PCOS is thought 
to be found in about six percent of women.’ 


Adams, et al. found that in symptomatic women, the 
incidence was much higher. Again using ultrasound, 87 
percent of patients with oligomenorrhea and 92 percent 
with idiopathic hirsutism (hirsutism with regular men- 
strual cycles) had evidence of polycystic ovaries.’ This 
is a condition which, overall, is more common than once 
thought and may actually exist in different stages of 
severity. 
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Table 43-1: The Spectrum of Clinical Manifestations of the 
Polycystic Ovary Syndrome 


% Patients Associated 
System Affected Endocrine Manifestation Possible Late Sequelae 
Obesity 38 T androgens (testosterone and diabetes mellitus (11%) 
androstenedione) 
Menstrual disturbance 66 T luteinizing hormone (LH) cardiovascular disease 
Hyperandrogenism 48 ? LH:FSH ratio hyperinsulinemia 
Infertility (73% of anovulatory 7 serum estrogens high LDL, low HDL 
infertility) 
Asymptomatic 20 Tt fasting insulin endometrial carcinoma 


t prolactin 


hypertension 


+ sex hormone binding globulin 


FSH=follicle stimulating hormone; LDL=low-density lipoprotein; HDL=high-density lipoprotein 


From: Balen AH, MacDougall J, Jacobs HS: Polycystic Ovanes and their Relevance to Assisted Conception. In: Brinsden PR (Ed.), A 
Textbook of /n Vitro Fertilization and Assisted Reproduction. 2nd Ed. Parthenon Publishing, UK, 1999 


This is a condition that not only has fertility-related 
problems but also has a significant impact on a woman’s 
health. The incidence of adult-onset diabetes mellitus, 
for example, is estimated to be 1] percent. Cardiovascu- 
lar disease, hyperinsulinemia, dyslipidemia (including 
high LDL-C and low HDL-C) levels are also observed 
(Table 43-2). There is also thought to be an increased 
risk in the long term of endometrial, ovarian and breast 
cancer and hypertension. 


The prevalence of obesity in PCOD is rather high, rang- 
ing from 30 to 60 percent,* and hyperinsulinemia is 
present in more than 50 percent of PCOD patients.” 
Hyperinsulinemia is not, however, limited to the obese 


Table 43-2: Risk Factors associated with 
Polycystic Ovaries 


e Dyslipidemia 

@ Non-insulin-dependent diabetes mellitus 
¢ Gestational diabetes 

e Hypertension 

¢ Cardiovascular disease 

@ Thrombosis 

e Endometrial cancer 

e Ovarian cancer 


e Breast cancer 


Adapted from. 

1. Dahigren E, Janson PO: Long-term health implications for 
Women with Polycysitic Ovary Syndrome. In: Kovacs GT (Ed. ) 
Polycystic Ovary Syndrome. Cambridge University Press, 2000. 

2 CiampelliM, Lanzone A: Insulin and Polycystic Ovary Syndrome: 


A New Look at an Old Subject. Gynecol Endocrinol 12:277-292 
1998, 


patient. While 70 percent of obese PCOD patients ex- 
hibit exaggerated insulin secretion, it is also present in 
20 to 40 percent of non-obese patients with PCOD.* 


ee 
Presumptive evidence of polycystic ovaries can be elic- 
ited when the following clinical manifestations are 
present: 


Clinical evidence of hyperandrogenism (e.g., hirsutism, 
acne, androgenic alopecia) and/or hyperandrogenemia 
(e.g., elevated total or free testosterone). 


Oligo-ovulation (i.e., cycle duration greater than 35 days 
in duration or less than eight cycles per year). 


Table 43-3: Histological Features of 
Polycystic Ovaries 


Whole ovary hypertrophy 

e Thickened capsule (>100,:) 

e Increased number of subcapsular follicle cysts 
e Scarcity of copora lutea or albicantia 

e Hyperplasia and fibrosis of the ovarian stroma 
e Decreased thickness of the granulosa layer 

e  Atretic pattern of the granulosa layer 

e Increased thickness of the theca interna 

e Premature luteinization of theca cells 


From: Robert Y, Ardaens Y, Dewailly D: imaging Polycystic Ovaries. 


In: Kovacs GT (Ed.). Polycystic Ovary Syndrome. Cambridge University 
Press, 2000 


Exclusion of other related disorders (e.g., hyperpro- 
lactinemia, thyroid dysfunction, androgen-secreting tu- 
mors, 21-hydroxylase deficiency).° 


With advances in ultrasound technology, it is possible 
to visualize these ovaries very well. The volume is often 
exaggerated and the ovaries tend to be more spherical 
than ovoid. The main histologic features of PCO are 
presented in Table 43-3. The ultrasonic criteria used for 
the diagnosis of polycystic ovaries is listed in Table 43- 


4. 


More definitive evidence for the existence of polycys- 
tic ovaries can be obtained by measuring the ratio be- 
tween LH and FSH, an androgen profile (including tes- 
tosterone, free testosterone, androstenedione and 
DHEAs), performing a transvaginal ultrasound exami- 
nation which looks for the classic appearance of the 
cystic arrangement within the ovaries, and a diagnostic 
laparoscopy which will reveal the classic pattern of this 
condition. 


At the time of laparoscopy, the ovaries will be seen to 
be enlarged (Figures 43-1 through 43-3). These ovaries 
tend to be classic in appearance. They are enlarged, 
very smooth on their surface, usually quite white and 
have small gray areas seen through the cortex. These 
are the small cystic follicles present under the ovarian 
capsule. Ultrasound examination will reveal a classic 
“string of pearls” peripherally located in immature fol- 
licles (Figures 43-4 and 43-5). Three dimensional (volu- 
metric) ultrasound is also very dramatic (Figure 43-6). 


Table 43-4: Ultrasonic Criteria Used for the 
Diagnosis of Polycystic Ovaries 


External Morphologic Signs 
e Increased ovarian area or volume 


e Increased roundness index (ovarian width: ovarian 
length ratio) (>0.7) 


e Decreased uterine width/ovarian length ratio (U/O) 
(<1) 


Internal Morphologic Signs 


¢ Number of small echoless regions <10 mm in size 
per ovary (microcysts) 


¢ Peripheral repartition of microcysts 
e Increased echogenicity of ovarian stroma 


e Increased surface of the ovarian stroma on a 
cross-sectional cut (by computerized measure) 


From: Robert Y, Ardaens Y, Dewailly D: Imaging Polycystic Ovanes. 
In: Kovacs GT (Ed.). Polycystic Ovary Syndrome. Cambridge University 
Press, 2000. 
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Figure 43-2 


Figure 43-1 through 43-3: Laparoscopic photographs of 
polycystic ovaries. In 43-1, a full view of the uterus, tubes 
and ovaries. In Figures 43-2 and 43-3, a close-up view of 
two different appearances of polycystic ovaries (From: Pope 
Paul VI Institute, 2004) 


* 


- ; 
a - 
Figure 43-4 
Figure 43-4: An ultrasound view of a polycystic ovary with 
multiple cysts located peripherally. In this unique view, the 


exam was performed after laparoscopy when the ovary was 
immersed in Hyskon 
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MULTIPLE IMMATURE FOLLICLES 


Figure 43-5: A standard two dimensional ultrasound view of 
a polycystic ovary showing the peripheral “string of pearis” 
alignment of the small follicles (From: Pope Paul VI Institute 
Division of Reproductive Ultrasound, 2004) 


The most striking feature of the hormone parameters 
are a reversal of the FSH-to-LH ratio. Normally FSH is 
produced in excess of LH but in PCOD, LH is produced 
in excess of FSH (an reversed FSH:LH ratio). Androgen 
levels are often increased but not always and need not 
be a part of the hormone parameters for making this 
diagnosis. The cycles are classically long and irregular. 


The condition exists in four to six percent of women of 
reproductive age and in at least 75 percent of 


hyperandrogenic patients.* On occasion, however, long 
completely 
normogonadotropic and normoandrogenemic. In these 


and irregular cycles can be 
cases of long and irregular cycles (approximately 5%), it 
is presumed that the irregular nature of the cycles is due 
to a hypothalamic dysfunction and not related to 
hyperandrogenemia. 


PCOD is a condition in which the majority of women 
receive inadequate treatment in spite of the long-term 
risk factors.” Studies of electrologists suggest that edu- 
cation for them about the hirsutism associated with poly- 
cystic ovaries might be helpful. In these clients, a sig- 
nificant percentage are associated with polycystic ova- 
ries and very few of them receive medical care."” 


In attempting to make a diagnosis of polycystic ova- 
ries, the ultrasonographer needs to be well prepared to 
look at those ultrasound findings that are classic for 


PCOD. The easiest to look for is the observation of 


peripherally located “string of pearls” that can be easily 
made by transvaginal ultrasound. The evaluation of stro- 
mal/area ratio by ultrasound has also been very predic- 


Figure 43-6: A three-dimensional (volumetric) ultrasound pic- 
ture of a polycystic ovary (From: Pope Paul VI Institute Divi- 
sion of Reproductive Ultrasound, 2004) 


tive.'' When groups are defined, both sonographically 
and by endocrine parameters, there is definitely an over- 
lap.'* However, it is best to combine the two, transvagi- 
nal ultrasonography and hormonal parameters, to com- 
pliment the diagnostic methods for polycystic ovarian 


disease." 


Etiol 


ogy 


The etiology of this condition is clearly complex. In 
hyperandrogenemic adolescent girls who are destined 
to develop PCOD, a nocturnal increase in ovarian ste- 
roids may not be adequate to suppress the GnRH pulse 
generator leading to a persistently rapid LH pulse fre- 
quency, impaired FSH production and inadequate folli- 
cular development.'* 


In addition, there are at least four endocrine abnormali- 
ties associated with polycystic ovaries: 


|. The prevalence of gonadotropin abnormalities is very 
high in women with PCOD selected on purely clini- 
cal grounds. 


to 


The positive relationship between LH pulse fre- 
quency and both pool LH and LH- to-FSH ratio sup- 
ports the hypotheses that a rapid frequency of GnRH 
secretion may play a key etiologic role in the gona- 


dotropin defect observed in patients with PCOD. 


3. Pool LH and LH pulse amplitude are inversely re- 
lated to body mass index and percent body fat in a 
continuous fashion. 


4, The occurrence of a continuous spectrum of gona- 
dotropin abnormalities varying with body fats sug- 
gest that non-obese and obese patients with PCOD 
do not represent distinct pathophysiologic subsets 
of this disorder."* 


The proximate cause of the anovulation or oligo-ovula- 
tion associated with PCOD is an abnormality in the se- 
cretion of gonadotropin to which the elevated circulat- 
ing LH levels and insufficient FSH levels to sustain 
folliculogenesis are evidence. Chronic exposure to the 
endogenous LH excess results in the development of 
both stromal and thecal hyperplasia with ensuing ova- 
rian hyperandrogenism. The anovulation or oligo-ovu- 
lation is mostly associated with the decreased FSH pro- 
duction. The more rapid GnRH pulse frequency prob- 
ably explains why the FSH levels are lower. The exact 
mechanism of this is not yet well substantiated.'® 


There is also clearly a genetic linkage to the develop- 
ment of PCOD. When mothers and sisters were evalu- 
ated, the rates of PCOD were significantly higher than 
that observed in the general population, suggesting the 
involvement of a major genetic component to the disor- 
der.'’ A clear mode of inheritance or candidate gene has 
yet to be identified: however, because many of these 
women tend to cluster in families, a careful family his- 
tory may uncover other affected women within the fam- 
ily some of who may not yet have been diagnosed. Be- 
cause of the long-term medical side effects of this con- 
dition, identifying these individuals is important to their 
long-term health. It is likely that one gene or several 
genes are linked to the susceptibility to develop 
PCOD."* 


It has also been recently identified that there are high 
concentrations of anti-ovarian antibodies associated 
with polycystic ovaries. This suggests that an immune 
reaction is associated with this condition. This also 
suggests the possibility that polycystic ovaries may 
have an autoimmune component to it.” 


It should also be noted that women with normal men- 
strual cycles (that is regular menstrual cycles) can have 
polycystic ovaries. This is particularly true if they are 
hyperandrogenic. In this group of women, 74 percent 
had evidence for PCOD.”” 


Chapter 43: PCOD: Medical Effects and Effects on Fertility 


Hormonal Correlates 

- 
In comparing LH and FSH levels in patients who have 
PCOD with women with normal and regular menstrual 
cycles, the LH levels tend to be increased and the FSH 
levels somewhat decreased. In Figure 43-7 this is clearly 
demonstrated. 


Data from the Pope Paul VI Institute, which agrees with 
other published reports, show that total testosterone, 
free testosterone, androstenedione and DHEAs levels 
tend to be elevated in this condition. This 


100r 


AT re a as se 
+44 -1240 -8 -6 -4 2 02 4 6 8 10 [2 14 
DAY OF CYCLE 


Figure 43-7: Daily concentrations of LH and FSH (mean + 
SE) in 16 patients with polycystic ovaries compared to the 
mean daily concentrations (mean + SE) in 16 normal women 
during the course of the menstrual cycle. Most prominent is 
the significantly elevated LH levels in PCOD (From: Rebar RW: 
Gonadotropin Secretion in Polycystic Ovary Disease. In: Chang 
RJ (Ed): Seminars in Reproductive Endocrinology. 2:223-230, 
1984). 
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Figure 43-8: Total testosterone, free testosterone, andros- 
tenedione and DHEAs on P+7 in patients with PCOD vs. nor- 
mal fertility controls without PCO (From: Pope Paul VI Institute 
Research, 2004). 
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Figure 43-9: Periovulatory E, levels with 3- and 4-value sums and means in 

patients with PCOD and normal fertility controls (From: Pope Paul VI Institute 
research, 2004). 
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Figure 43-10: Post-Peak progesterone levels with 5 value sums and means in 
patients with PCOD and normal fertility controls (From: Pope Paul VI Institute 
research, 2004). 
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Figure 43-11: Post-Peak E, levels with 5-value sums and means in patients with 
PCOD and normal fertility controls (From: Pope Paul VI Institute research, 2004). 


hyperandrogenemia is what leads to the symptoms as- 
sociated with the condition (Figure 43-8). 


If one looks at the periovulatory E, levels (Figure 43-9) 
and the subsequent postovulatory progesterone and 
E, levels (Figures 43-10 and 43-11), one sees in patients 
with PCOD that the sum and mean of the E, levels in the 
periovulatory time period are significantly lower than in 
a normal ovulation pattern. The postovulatory proges- 
terone levels are also significantly decreased although 
the E, levels are not. [t has also been shown that LH 
receptors in the preovulatory follicles of patients with 
PCOD are decreased.”' Thus, the hypothalamic-pituitary 
dysfunction that exists in this condition exhibits abnor- 
malities which also affect the target organs. 


These target organ effects are also reflected in a high 
frequency of ovulation-related defects. While most at- 
tention over the years has been placed on the obvious 
irregular nature of ovulation (oligo-ovulation) fre- 
quently seen in this group of patients, when the actual 
ovulation event is studied, it too, is frequently abnor- 
mal. While it is difficult to study these events by ultra- 
sound because of the irregular nature of their occur- 
rence, 18 cycles in patients with PCOD have been studied 
at the Pope Paul VI Institute. In this population, 11 of the 
ovulations (61.1%) were defective (see Table 43-5). 


The androgen levels can be treated medically but the 
gonadotropin levels respond only to surgery. In Table 
43-6, the results of the various androgens, LH and FSH, 
both before and after ovarian wedge resection, are 
shown. There is a statistically significant decrease in 
testosterone, free testosterone, androstenedione and 
DHEAs following wedge resection. In addition, LH 


Table 43-5: Incidence of Ultrasonographically 
Identified Ovulation Disorders in 
Patients with PCOD' (N=18) 

Normal Ovulation 
Ovulation? Disorder 
Ovulation Status n % n % 


Mature follicle (MF): +* wf 38.9 


MF: —, Re 3 16.7 
LUF?; — 2 11.1 
IFS*: +, - 3 AGY 
PRS*: +, - 2 49 
DRS®: + 1 5.6 
Totals 7 38.9 11 61.1 
1. PCOD 

2 LUF =luteinized unruptured follicle 

3. IFS = immature folicle syndrome 

4. PRS = partial rupture syndrome 

5. ORS =delayed rupture syndrome 
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comes down significantly. FSH does not change, but 
the LH:FSH ratio is significantly reduced. This endo- 
crine change is most likely what is responsible for the 
recurrence of regular menstrual cycles in a very high 
percentage of patients (over 90%) following ovarian 
wedge resection. These types of data have also been 
generated by others.*>** 


In 26 pregnant patients with previously documented 
PCOD, serum progesterone levels were found to be sig- 
nificantly lower during the course of their pregnancies 
(Figure 43-12). This suggests a degree of placental in- 
sufficiency which follows the luteal phase deficiency 
observed in these patients. 


150.0. Normal Controls (N=109) vs. PCOD (N=26) 
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Figure 43-12: Progesterone levels in pregnancy in patients 
with a previous diagnosis of PCOD. The levels at six weekly 
intervals are decreased when compared to normal controls 
(From: Pope Paul VI Institute research, 2004). 


Table 43-6: Endocrine Changes Observed in 
Matched Pairs Before and After Ovarian 
Wedge Resection in Patients with PCOD 


Result 
Before Wedge After Wedge 


Hormone N Resection Resection p 
Testosterone 31 78.0 43.3 .0004' 
Free testosterone 30 3.1 1.8  <.0001? 
Androstenedione 30 2.3 1.7 001° 
DHEAs 29 225.3 159.2 .03' 
LH 25 9.4 5.9 .017' 
FSH 25 42 48 .667' 
LH:FSH ratio 25 2.57 1.8 .036" 


1. Wilcoxon rank-sum test 

2 Aspin-Welch unequal-variance test 

3. Equal-variance t-test 

From: Pope Paul VI Institute research, 2004 
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Table 43-7: Incidence of Endometriosis in 


Patients with PCOD! (N=55) 


n % 
With endometriosis 28 50.9 
No endometriosis 27 49.1 


1, Asdetermined at the time of laparoscopy 
From: Pope Paul VI Institute research. 2004 


Endometriosis and PCOD 


For many years it was the common belief that endometrio- 
sis was not associated with PCOD. This was thought to 
be the case because these women had very long and 
irregular cycles and their pelvic tissues were under- 
stimulated by the ovarian steroids. With this as a ratio- 
nale, it was thought that endometriosis, which is a hor- 
monally dependent tissue, would not normally be ob- 
served, 


However, it has now been shown that endometriosis 
does coexist at an increased incidence in patients with 
PCOD who also have infertility.”° In our own population 


of patients (Table 43-7), we have found an incidence of 


endometriosis in patients with PCOD of 50.9 percent. 


Long-term Medical Impact 

—. 
This condition has a number of implications for a 
woman’s long-term health and quality of life. Not only 
is it associated with obesity, abnormal hair growth, skin 
problems and abnormal menstrual periods but is also 
associated with much more significant longer-term health 
consequences. Women who have PCOD have at least a 
seven times increased risk of heart attack and heart dis- 
ease than other women.*”** They are at risk for hyper- 
tension and, by the age of 40, 40 percent of them will 
develop type II diabetes.” In addition, there is a long- 
term risk of endometrial cancer which develops because 
of the unopposed low-dose estrogen stimulation, which 
affects the endometrium. 


While it is well established that PCOD constitutes a risk 
factor for endometrial cancer due to the prolonged un- 
opposed action of estrogens on the endometrium,**”' 
hyperinsulinemia has more recently been proposed as 
an independent risk factor for endometrial cancer.*"*** 
It may be that this association is mediated by the insu- 
lin-like growth factors (IGFs) that are assumed to medi- 


ate the effects of estrogens on endometrial cell prolif- 
eration. 


IGF-binding protein type | (IGFBP-1), which is induced 
by progesterone in the endometrium,** inhibits the re- 
ceptor binding of IGF-1. thus, functioning as a protec- 
tive factor for endometrial cancer. Insulin, in turn, sup- 
presses the synthesis of endometrial IGFBP-1.°° In 
hyperinsulinemic women, the low endometrial IGFBP-1 
synthesis might permit unopposed stimulation of en- 
dometrial cell proliferation by IGFs.” 


Insulin-like growth factors (IGFs) seem also to be impli- 
cated in the pathogenesis of breast cancer, another 
pathology that is more frequently observed in women 
with PCOD. Coulam, et al.*’ found a threefold increase 
in postmenopausal breast cancer in women with poly- 
cystic ovaries. It has also been observed that breast 
cancer risk is increased in hyperandrogenic women.*"*! 
Others have reported that PCOD protects against pre- 
menopausal and early postmenopausal breast cancer, 
but small sample size and the effects of other treatments 
have elicited some criticism of these data.***5 


These patients also have an increased risk of dysfunc- 
tional uterine bleeding (a form of estrogen breakthrough 
bleeding) because of the unopposed estrogen effect. In 
fact, this group of patients much more frequently un- 
dergoes hysterectomy because of this type of prob- 
lem. Ovarian cancer is also increased.** HDL-C is lower 
and triglycerides are elevated in this patient popula- 
tion. In addition, homocysteine levels are increased in 
this patient group which may also increase their cardio- 
vascular risk.*° PCOD is also reported more often in 
women with chronic fatigue syndrome.*” 


Hirsutism 

—.. 
Hirsutism is characterized by the excess growth of an- 
drogen-dependent hair in women and is largely defined 
by personal and social norms.** In women, the presence 
of terminal (coarse) hair in usually androgen-dependent 
areas such as the upper lip, chin, chest, areolas, abdo- 
men and anterior thighs denotes a hirsute state.*” 


Androgens, produced by the adrenal gland, ovaries and 
various forms of peripheral conversion, can stimulate 
hair follicles and when present in excess concentrations 
contribute to acne vulgaris and hirsutism. When the 
androgen levels are really marked, it can result in viril- 
ization with temporal balding, hirsutism, deepening of 
the voice, clitoromegaly, increased muscle mass and a 
male escutcheon.* 


In approaching the treatment of this condition, there 
are several different medical approaches. Quite often 
oral contraceptives are used to both regulate the men- 
strual cycle and suppress the androgens. However, the 
use of the combined oral contraceptives are associated 
with increased total cholesterol] with a tendency towards 
increasing levels of triglycerides. Thus, it is not an ideal 
approach to treatment.’ One of the more benign ap- 
proaches is to use dexamethasone in a dosage of 0.25 
mg by mouth every day (PO QD) or by mouth every 
other day (PO QOD). This will decrease the adrenal pro- 
duction of androgen and reduce the stimulation of the 
hair follicles; however, it will not eliminate the hirsutism 
and it may aggravate the hyperinsulinism. If one uses 
dexamethasone on a long-term basis, then electrolysis 
will also be necessary. The major side effects to dexam- 
ethasone are weight gain and bloating. This is a sec- 
ondary corticosteroid effect. Dexamethasone is a repro- 
ductive category C drug. 


Of the other approaches that have been used, spirono- 
lactone (Aldactone) seems to be one of the better ap- 
proaches.*'* Spironolactone does affect the androgen 
receptors and will, over a prolonged period of time, re- 
duce the hirsutism on its own. Good results can be ob- 
tained from it as long as one is patient. The side effects 
are minimal. It is a category D drug. 


Other medical approaches have also been used to treat 
hirsutism. Cimetidine has been shown to produce a 64 
percent decrease in the rate of hair growth, but patients 
did have to take 300 mg five times per day for three 
months to accomplish this.** Also drugs such as 
flutamide (Drogenil, Euflex, Eulexin)***’ and finasteride 
(Propecia, Proscan)**' have been used; but, finasteride 
is a category X drug. Flutamide is a category D drug. 


bie Blan a eh ere 
The polycystic ovary syndrome has major metabolic as 
well as reproductive morbidities. It is an important risk 
factor for those women who develop type II diabetes 
mellitus. It is associated with insulin resistance which 


Table 43-8: Patients with Documented PCOD 
and Fasting Glucose and Insulin Levels 


Glucose Insulin 
n % n 
Normal 15 93.8 10 52.6 


Elevated 1 6.2 9 47.4 
From: Pope Paul VI Institute research. 2004. 
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will amplify reproductive abnormalities observed in 
PCOD. The insulin-sensitizing drugs may be helpful in 
the treatment of the insulin resistance related to PCOD.” 


Insulin resistance is usually thought of as a condition 
in which the peripheral cells require more insulin to be 
able to maintain a normoglycemic state. In such cases, 
the patients are not technically diabetic because their 
glucose levels are normal. However, in response to a 
glucose load, their insulin levels will be elevated. They 
are elevated because of the resistance that exists in the 
peripheral cells. 


To make this diagnosis is not necessarily easy. In pa- 
tients with documented PCOD at the Pope Paul the VI 
Institute, it was found that nearly all patients were 
normoglycemic and slightly over 50 percent had elevated 


fasting insulin levels (Table 43-8). When the insulin lev- 


els were evaluated further by the patient’s weight, a 
statistically significant association was observed be- 
tween obesity and elevated fasting insulin levels (Table 
43-9). However, some have used the fasting glucose-to- 
insulin ratio to determine insulin resistance.” 


A more specific way for identifying these patients is to 
use a standardized glucose load (75 grams of oral glu- 
cose) and to do a glucose tolerance test, measuring not 
only the glucose levels but also the serum insulin levels 
over the period of the two-hour glucose tolerance pro- 
cedure. This has recently been reported by Yildrim, et 
al™ and results for the glucose tolerance test are shown 
in Figure 43-13 for control patients. Patients with PCOS 
and the serum insulin responses are found in Figure 43- 
14. When looking at these two in comparison, the glu- 
cose tolerance test is near normal; although, there were 
two points at 30 and 90 minutes where the glucose re- 
sponse in the PCOD patients were significantly elevated. 
However, when looking at the serum insulin levels, the 
response is much more dramatic and clear cut. All of the 
levels after the fasting levels were statistically increased. 
This has become our preferred way now for evaluating 
patients who have polycystic ovaries and are suspected 
of being insulin resistant. 


Table 43-9: Fasting Insulin Levels in Patients 
with Documented PCOD by Patient’s Weight 


Insulin n Patient’s Weight’ 
Normal 19 165.6° 
Elevated "1 216.1 

1. Inpounds 


2 p=.002 (equal-vaniance t-test) 
From: Pope Paul VI Institute research. 2004 
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Figure 43-13: Serum glucose levels (mean + SD) during a 
75-gram oral glucose tolerance test in women with the poly- 
cystic ovary syndrome (PCOS) and controls (* p<.05) (From: 
Yildrim B, Sabir N, Kaleli B: Relation of intra-abdominal fat 
distribution to metabolic disorders in non-obese patients with 
polycystic ovary syndrome. Fertil Steril 79:1358-1364, 2003). 
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Figure 43-14: Serum insulin levels (mean ISD) during a 75- 
gram glucose tolerance test in women with polycystic ovary 
syndrome and controls. All comparisons were statistically 
significant (p<.001) (From: Yildrim B, Sabir N, Kaleli B: Rela- 
tion of intra-abdominal fat distribution to metabolic disorders 
in non-obese patients with polycystic ovary syndrome. Fertil 
Steril 79:1358-1364, 2003). 


There is evidence to suggest that treating these pa- 
tients with metformin (Glucophage) can be beneficial.” 
Metformin has been shown to directly inhibit androgen 
production in the human thecal cells®° and to have a 
direct effect on ovarian steroidogenesis.” It also has an 
effect, of course, on lowering insulin levels and reduc- 
ing aromatase activity.°* Along with this, metformin 
therapy has been shown to improve the menstrual pat- 
tern in patients with PCOD.”:”° 


Metformin is a biguanide agent able to reduce insulin 
resistance in NIDDM. Amelioration of insulin insensi- 
tivity by metformin treatment appears to be due to an 
enhancement of both decreased non-oxidative glucose 
metabolism and translocation of glucose transporters 
from the intracellular pool to the plasma membrane.’ 
With the recent availability of the extended-release form 
(Glucophage XR) the significant GI side effects have 
been greatly reduced. 


It has been thought that increasing the regularity of the 
menstrual cycle with the use of metformin will also in- 
crease pregnancy rates, especially if used in coopera- 
tion with clomiphene citrate.” However, the effective- 
ness and the role of metformin in the treatment of PCOD- 
related infertility is difficult to assess from currently 
available research.” It does appear to improve ovula- 
tion rates, but its effect on pregnancy rates is not strik- 
ing.” It has recently been shown, though, that 
metformin administration modulates and may restore 
luteinizing hormone spontaneous episodic secretion and 
ovarian function in non-obese patients with PCOD.” 
Regardless of its impact on future fertility, it is clear that 
those patients who are insulin resistant should be prop- 
erly treated with drugs such as metformin. This is a 
significant metabolic abnormality that has long-term 
health problems associated with it and thus, needs to 
be treated. 


There are other approaches that have also been used. 
N-acetyl-cysteine (NAC) treatment has been shown to 
improve insulin sensitivity in patients with PCOD as 
well. NAC is commonly used as a safe mucolytic drug, 
but at higher doses it increases the cellular levels of 
reduced glutathione (GSH), an antioxidant, which has 
been shown to influence insulin receptor activity in vivo. 
This may represent a new treatment or adjunctive treat- 
ment for the improvement of circulating insulin levels 
and insulin sensitivity in hyperinsulinemic patients with 
PCOD. In addition, in NaProTECHNOLOGY and with 
the CREIGHTON MODEL System (CrMS) where limited 
mucus cycles may be a problem, the use of this muco- 
lytic agent may be of some additional assistance.” Other 
drugs such as rosiglitazone’’* have also been used. D- 


chiro-inositol has also been shown to increase the ac- 
tion of insulin, improving ovulatory function and de- 
creasing serum androgen concentrations, blood pres- 
sure and plasma triglycerides.” 


PCOD, with its associated insulin resistance does ap- 
pear to be an increased risk factor for gestational diabe- 
tes,“’*! and the use of metformin therapy during the 
course of pregnancy will reduce the development of 
gestational diabetes in these patients.” 


Women who have recurrent pregnancy loss also have a 
significantly increased prevalence of insulin resistance, 
and continuing metformin throughout the course of the 
pregnancy appears to reduce the incidence of sponta- 
neous abortion. It does appear to be safe when given in 
pregnancy and does not appear to be teratogenic.“ 
Studies have been done on mouse embryos and have 
shown that it does not have toxic effects on mouse 
embryo development.** Thus, for those patients who 
are on metformin for insulin resistance and are being 
treated for infertility, the metformin should be contin- 
ued during the course of the pregnancy. 


21-Hydroxylase Sia 
Non-classic adrenal hyperplasia (NCAH) is a homozy- 
gous recessive disorder diagnosed by elevated 17-hy- 
droxyprogesterone levels (17-OHP). The prevalence of 
NCAH is approximately 50 times less than that of PCOD 
affecting between one percent and 10 percent of 
hyperandrogenic women. However it can be difficult to 
distinguish between PCOD and NCAH solely on clini- 
cal grounds as both may have varying degrees of 
hyperandrogenism and ovulatory dysfunction. Thus, 
the measurement of a 17-OHP level should be incorpo- 
rated into the evaluation of all hyperandrogenic pa- 
tients.’ There does appear to be a cross relationship 
between PCOS and NCAH as 40 percent of patients 
with NCAH will also demonstrate evidence of polycys- 
tic ovaries. 


wate a lL eee’ 


It has been suggested that B-endorphins may play a 
role in glycoregulation.** B-endorphins have been dem- 
onstrated in the pancreas*’ and they may stimulate in- 
sulin and glucagon release. Both acute and chronic in- 
hibition of opioid tone (with naltrexone) have been 
shown to reduce the exaggerated insulin secretion in 
women with PCOD.***' The same treatment was also 
effective in reducing the luteinizing hormone (LH) re- 
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sponse to the GnRH stimulation test in hyperinsulinemic 
patients. This suggests a possible involvement of insu- 
lin in the gonadotropin disturbances of the syndrome.” 


The opiate receptor antagonist, naltrexone, has been 
studied in patients with PCOD.®” Naltrexone, in 
hyperinsulinemic patients, reduced the insulin response 
to a glucose load by 30 percent. Liver insulin metabo- 
lism was significantly improved with opioid antagonist 
administration. Naltrexone may also improve growth 
hormone releasing hormone-induced growth hormone 
secretion in patients with PCOD. The growth hormone 
response is heterogeneously represented in relation to 
both obesity and hyperinsulinism.” 


CREIGHTON MODEL System in PCOD. 

pl dhl eee dens aie bao 
The hallmark ofa patient who is charting her menstrual 
and fertility cycles with the CrMS and who has PCOD 
will be long and irregular cycles usually greater than 38 
days in duration. Cycles that are 32 to 38 days in dura- 
tion are often associated with PCO as well, but more 
research is needed to clarify this. In Table 43-10, vari- 
ous parameters are shown. The average cycle length is 
44.6 days, the average post-Peak phase is 15 days (but 
it can be highly variable) and the mean mucus cycle 
score is 4.82. This is significantly decreased from nor- 
mal (p=.001), 


If an ovarian wedge resection is performed, the effects 
of that can also be monitored and shown decisively 
when the woman is prospectively charting her 
biomarkers. Examples of charting associated with poly- 
cystic ovaries are shown in Figures 43-15 and 43-16. 


If Clomid is used to stimulate ovulation, then the effects 
of Clomid can be followed and monitored with the use 
of the CrMS. In addition, post-peak progesterone lev- 
els can be used to monitor the biochemical effective- 
ness of the Clomid. 


Table 43-10: Creighton Model System Charting 
Correlates in Women with Proven PCOD 


Cycle Parameter Range Mean 


Cycle length-days (n=16) 29-133 44.6 
Post-Peak phase-days (n=11) 11-25 15.0 
Mucus cycle score (n=15) 0.0-10.7 4.82' 


1. When compared to patients of normal fertility (MCS=9.3) p=.001 
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Figure 43-15: This 33-day cycle was followed hormonally by ultrasound and with the CrMS. The ultrasound is classic for 
PCOD, the LH:FSH ratio is reversed (1.53) and the periovulatory E, profile is suboptimal (From: Pope Paul VI Institute research, 
2004) 
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Figure 43-16: This CrMS chart shows a classic cycle which is often observed in women with PCOD. The cycle is 46 days in 
duration. In the second cycle, the first one following ovarian wedge resection, the cycle has shortened to 28 days 


Progesterone Prophylaxis 

en 
Because women with polycystic ovaries have long and 
irregular cycles and do not ovulate regularly, the en- 
dometrium is exposed to low thresholds of estrogen 
stimulation without opposition from progesterone which 
usually comes with the formation of the corpus luteum. 
This unopposed estrogen stimulation is what is thought 
to be associated with the formation of adenomatous 
hyperplasia and subsequently, adenocarcinoma of the 
endometrium. As a result, women with long and irregu- 
lar cycles should be regulated with IMH progesterone 
in a regular fashion so that a regular opposition to the 
estrogen stimulation is provided. This will give some 
degree of protection to the formation of adenomatous 
hyperplasia and endometrial cancer. 


There are two main ways in which this can be accom- 
plished. At the Pope Paul VI Institute, the preferred 
method is to give IMH progesterone in a dosage of 100 
mg on day 18, 21 and 24 of the cycle (Figure 43-17). In 
this way, at about the 28th or 30th day of the cycle, 
another menstrual period will occur. This intramuscular 
progesterone will regulate the menstrual cycle and pro- 
vide protection to the endometrium, It is given long- 
term, so long as the menstrual cycles remain long and 
irregular. 


It should be noted that it is not unusual for ovulation to 
occur on a more regular basis once progesterone is given 
in this fashion. There appears to be a feedback mecha- 
nism to the hypothalamic-pituitary axis by the IMH 
progesterone which helps regulate GnRH production. 
So long as the progesterone is provided in this fashion, 
some regulation of ovulation often occurs. When it is 
noted that the mucus cycles are occurring earlier and 
the woman is experiencing a Peak Day, then the admin- 
istration of the progesterone should be changed to be 
given cooperatively with the cycle. In that case, the 
progesterone can be given in a dosage of 100 mg on 
Peak +4, 7, and 10. This will continue the progesterone 
support and regulation of the cycle. 


An alternate approach to this is to use vaginal IMH 
progesterone in a dosage of 300 mg capsules every day 
at bedtime from day 18 through 27 of the cycle. Usually 
one or two days after the last progesterone dose, the 
menstrual period will begin. If ovulation begins to oc- 
cur on this dosage, then the dosage should be changed 
to Peak +3 through 12. 
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ee 
In evaluating patients with long and irregular cycles, 
the main aim is substantiating the diagnosis. This is 
accomplished by following the protocol outlined in 
Tables 43-11 and 43-12. This will allow the documenta- 
tion of the characteristic hormone patterns, the ultra- 
sound findings of the polycystic ovary and its 
laparoscopic identification. Also at laparoscopy, the 
endometriosis, which is often present, can be evaluated 
and usually treated. 


It is common for women with polycystic ovarian dis- 
ease to have problems with infertility. There are several 
reasons why this might occur: 


|. Because of the long and irregular cycles, ovulation 
is occurring irregularly and not as frequently as 
usual, thus decreasing fertility. 


2. When ovulation does occur, it is often abnormal. 
Ovulation defects are common in women with PCOD. 


3. Endometriosis is common in women with PCOD. 


4. Women with PCOD have limited mucus cycles sug- 
gesting target organ dysfunction. 


5. Endocrine profiles show abnormal function of the 
developing follicle and subsequent corpus luteum. 


In addition to the above, there are undoubtedly other 
factors that may contribute to the infertility. Major among 
these would be the insulin resistance that is often asso- 
ciated with this condition. 


Evaluation of these patients begins by seeing them in 
the office and taking a pertinent history. At that time, 
they should begin tracking their fertility cycles using 
the CrMS (Table 43-11). After two months of charting, 


Table 43-11: NaProTechnology 
Infertility Evaluation Protocol: 
Long and Irregular Cycles! 


¢ Take the patient's history (upon entry) 
e Chart CrMS for two months 
« Return for physical examination and order the 
following: 
« Seminal fluid analysis 
« Amenorrhea profile 
+ Pelvic ultrasound 
+ Diagnostic laparoscopy, hysteroscopy and 
selective hysterosalpingogram 
« Comprehensive management review 


1. In addition, a two-hour glucose and insulin tolerance test with a 75- 
gram glucose load should also be performed 
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Figure 43-17: This woman, with long vis acteristic of PCOD, is managed with IMH progesterone, 100 mg IM on day 18, 


21, and 24 (From: Pope Pa ul VI Institute eo 2004) 
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they can return for evaluation of their charting and a 
complete physical examination. At that time, the follow- 
ing tests should be performed: 


e¢ Seminal fluid analysis (which can also be per- 
formed prior to this time) 
An amenorrhea profile 
A pelvic ultrasound examination 
A diagnostic laparoscopy, hysteroscopy and 
selective hysterosalpingogram 


The amenorrhea profile (Table 43-12) includes a com- 
plete evaluation of those hormones that might be in- 
volved in creating the hypothalamic dysfunction that 
results in long and irregular cycles. This would include 
an FSH and LH level, prolactin, B-endorphin, an andro- 
gen profile and complete thyroid profile. 


With the FSH and LH profile, one is looking for a rever- 
sal of the FSH:LH ratio. Usually FSH is produced in 
excess of LH, but in PCOD, LH is produced in excess of 
FSH. Prolactin levels are usually normal, but B-endor- 
phin levels are often quite low. Androgen levels may or 
may not be elevated and thyroid disturbances may or 
may not be detected. 


On ultrasound examination, one looks for the type of 
changes described previously in this chapter. In order- 
ing such a pelvic ultrasound examination, it is good to 
discuss with the radiologist or the ultrasonographer, 
the type of evaluation you are requesting and the type 
of clinical findings you are working with. By describing 
PCOD to the radiologist and the type of ultrasound find- 
ings characteristic of this condition, the examination 
will turn out to be much more productive. 


A diagnostic laparoscopy is performed for several rea- 
sons. First of all, this provides the definitive diagnosis 
of polycystic ovaries. In addition, with 50 percent of 
women with PCOD also having endometriosis, this can 
usually be identified and treated at the time of the 
laparoscopy. Hysteroscopy and selective hysterosalp- 
ingography is also helpful in further evaluating the en- 
dometrial cavity and the patency of the fallopian tubes. 
We have observed, for example, salpingitis isthmica 
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Table 43-12: Amenorrhea Profile 


FSH Testosterone Total T, 

LH Free testosterone FreeT, 

Prolactin Androstenedione TSH 

B-endorphin DHEAs Total T, 
Reverse T, 
Ty IT, ratio 


nodosa in patients who have polycystic ovaries. 


When this evaluation is completed, the patient returns 
for a comprehensive management review which reviews 
the findings of the laparoscopy and all of the other tests 
including the CrMS charting. A treatment plan is then 
outlined. 


In treating these patients, ovulation induction with clo- 
miphene is the first line of treatment (see Chapter 46). 
This treatment program should continue for approxi- 
mately six cycles. An approximate 30 percent pregnancy 
rate can be expected. However, there are many women 
with PCOD that are resistant to clomiphene and the only 
treatment that really is effective is ovarian wedge resec- 
tion. In the case of clomiphene resistance, ovarian wedge 
resection should be the treatment of choice (see Chap- 
ter 66). 


When using ovulation-inducing medications, especially 
clomiphene, it almost always requires some type of 
mucus-enhancing medication because of the anti-es- 
trogen effect of the clomiphene. The ovulation-induc- 
tion protocols and mucus-enhancing agents are out- 
lined in detail in Chapter 41 (The Method Treatment of 
Ovarian and Target Organ Dysfunction). 


An example ofa woman who has achieved a pregnancy 
without medication following ovarian wedge resection 
is shown in Figure 43-18. The success of these ap- 
proaches in the treatment of infertility associated with 
this condition is shown in Chapter 75. 
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Pregnancy in PCOD 
with Wedge Resection and FFI 


Figure 43-18: This chart shows a pregnancy occurring in the second cycle following ovarian wedge resection for PCOD. No 
medications were used in the cycle of conception. Cycles prior to the wedge resection were consistently 50-60 days in 
duration (From: Pope Paul VI Institute, 2004). 
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Pelvic Adhesive Disease 
and Its Effects on Health and Fertility 


Pe adhesive disease is associated with a variety 
of different short and long-term health problems. 
These include such things as pelvic inflammatory dis- 
ease (PID), ectopic pregnancy, chronic pelvic pain, in- 


fertility and spontaneous abortion. The main causes of 


pelvic adhesive disease include endometriosis, adhe- 
sions secondary to previous pelvic or abdominal sur- 
gery, postinfectious adhesions and proximal tubal oc- 
clusion secondary to such conditions as salpingitis 
isthmica nodosa.' 


Table 44-1: Ten Leading Nationally 
Notifiable Infectious Diseases 
United States, 2000 


No. of No. of 
Disease Cases Disease Cases 
Chlamydia 702,093 Shigellosis 22,922 
Gonorrhea 358,995 Lyme disease 17,730 
AIDS 40,758 Tuberculosis 16,377 
Salmonellosis 39,574 Hepatitis A 13,397 
Syphilis 31,575 Hepatitis B 8,036 


Human Papilloma Virus (HPV) and Herpes Simplex Virus (HSV) are not 
notifiable diseases. Source: Centers for Disease Control and Prevention 
Summary of Notifiable Diseases~United States, 2000. MMWR 2002; 49 
(53); 1-102. 


This chapter will deal with those conditions associated 
with postinfectious adhesion formation and those con- 
ditions which produce proximal tubal occlusion. It will 
present data relative to the hormonal integrity of the 
menstrual cycles of those women who have these con- 
ditions, describe the findings observed in the 
CREIGHTON MODEL FertilityCare™ charts, describe a 
means of evaluation and present the concepts of treat- 
ment. Adhesions related to endometriosis and previous 
surgeries have been covered elsewhere in this textbook 
and will not be further addressed in this chapter. 


Sexually Transmitted Diseases 

In the United States we are in the midst of an epidemic 
of sexually transmitted diseases (STD).* The 10 leading 
causes of nationally notifiable infectious diseases in 
the United States for the year 2000 are listed in Table 44-1. 
Of these, five are sexually transmitted and Chlamydia 
and gonorrhea are the major causes of pelvic adhesive 
disease seen in association with pelvic inflammatory 
disease (PID). The formation of these pelvic adhesions 
causes tubal obstruction either at the distal tube, the 
proximal tube or adhesions which are within the lumen 
of the fallopian tube (intratubal adhesions). Risk fac- 
tors for infertility caused by tubal obstruction from sexu- 
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ally transmitted diseases are listed in Table 44-2. In al- 
most all cases, these are associated with a promiscuous 
approach to sexual encounters. The two microbes most 
commonly observed in PID are Chlamydia trachomatis 
and Neisseria gonorrhoeae. 


Pelvic pain is caused by these STDs because of chronic 
inflammation; decreased mobility of the uterus, tubes 
and ovaries; and obstruction of the distal tube, proxi- 
mal tube or intratubal portions of the fallopian tube. 
Infertility is closely associated with the number of epi- 
sodes a woman experiences with PID (Table 44-3). Infer- 
tility follows a single episode of PID in approximately 12 
percent of women, after two episodes this increases to 
25 percent, and after three or more episodes it is greater 
than 50 percent.’ 


Table 44-2: Risk Factors for Infertility 
Caused by Tubal Obstruction 


Variable Odds Ratio 
Alcohol consumption 11.2:1 
History of pelvic surgery 41.0:1 
Frequent anal sex 4.6.1 


Number of lifetime sexual partners 4.2:1 
(four or more) 


History of abortion 


One 3.3:1 

Two or more 4.01 
Illegal abortion 

One or more 3.4:1 
History of STD 2:131 
Smoker 1.9:1 


Age at first intercourse (<15 years) 1.6:1 


From: Bahamondes L, Bueno JGR, Hardy E, et al: Identification 
of Main Risk Factors for Tubal Infertility. Fertil Steril 61:478-482, 
1994. 


Table 44-3: The Incidence of Infertility 
following PID: By Number of Episodes' 


Number of Episodes % infertile 
After one episode 12 
After two episodes 25 
After three or more episodes >50 


1, From: Sciarra JJ: Sexually Transmitted Diseases: Global 
Importance. Int J Gynec Obstet 58: 107-119, 1997 


Chlamydia 


The single most common infectious disease in the United 
States is Chlamydia trachomatis. Most women with 
this condition are asymptomatic; however, up to 40 per- 
cent with an untreated Chlamydia infection may de- 
velop PID.*° The consequences of such an infection 
are very significant. Many (about 9%) will have a tubal 
pregnancy, others will suffer from chronic pelvic pain 
(18%) and still others will become infertile (20%).°” 


The tests used for screening women for genitourinary 
tract Chlamydia and gonorrhoeae infection is outlined 
in Table 44-4. A new generation of nonculture tests, 
called nucleic acid amplification tests (NAATs), amplify 
and detect Chlamydia-specific DNA or RNA sequences. 
These tests do not require viable organisms because 
they detect nucleic acid sequences which are specific 
for an organism and require as little as a single copy of 
the target DNA or RNA. 


Chlamydia can be devastating from a fertility point of 
view and can cause extensive pelvic adhesions includ- 
ing ovarian and extensive pelvic adhesions (Figure 44- 
1) along with extensive tubal and ovarian investment 
adhesions (Figure 44-2). These adhesions tend to be 
filmy in appearance but can extensively involve the 
uterus, tubes, ovaries, posterior cul-de-sac, anterior rec- 
tosigmoid colon, omentum, etc. The distal tube may also 
be involved and can create complete occlusion (Fig- 


Table 44-4: Tests Used for Screening Women 
for Genitourinary Tract Infection 


Chlamydia trachomatis 

« Anucleic acid amplification test (NAAT) performed 
on an endocervical swab specimen, if a pelvic 
examination is acceptable; otherwise, an NAAT 
performed on urine 

« An unamplified nucleic acid hybridization test, an 
enzyme immunoassay, or direct fluorescent 
antibody test performed on an endocervical swab 
specimen 

« Culture performed on an endocervical swab 
specimen 


Neisseria gonorrhoeae 

« Culture performed on an endocervical swab 
specimen; if transport and storage conditions are not 
conducive to maintaining the viability of N. 
gonorrhoeae, an NAAT or nucleic acid hybridization 
test can be performed on an endocervical swab 
specimen 

« An NAAT performed on urine 


Source: Centers for Disease Control and Prevention. Screening Tests to 
Detect Chiamydia trachomatis and Neisseria gonorrhoeae infections— 
2002. MMWR 2002; 51 (RR-15): 10 
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Figure 44-1 


Figure 44-1: Extensive pelvic adhesions secondary to previ- 
ous infection with Chlamydia trachomatis. The adhesions 
have covered the entire posterior uterus and cul-de-sac (From 
Pope Paul VI Institute research, 2004) 


ures 44-3 and 44-4). The distal tube may also be partially 
occluded and associated with phimosis, nearly com- 
plete occlusion with only tufts of fimbria showing, or 
complete occlusion and hydrosalpinx formation. 


It has also been shown that Chlamydia infection is as- 
sociated with spontaneous abortion. Electron micros- 
copy studies have suggested the possibility of direct 
oocyte infection by Chlamydia in such circumstances. 
Two models have been proposed for the pathogenesis 
of Chlamydia-related early abortions. These include 
direct zygote infection and/or immune response to heat 
shock proteins expressed by the zygote and triggered 
by previous Chlamydia infections.” 


Figure 44-2 


Figure 44-2: Extensive peritubal and periovarian investment 
adhesions secondary to previous infection with Chlamydia 
trachomatis (From: Pope Paul VI Institute research, 2004) 


The CDC recommended regimens for treatment of 
Chlamydia trachomatis are azithromycin | gram orally 
in a single dose, or doxycycline 100 mg orally twice 
daily for seven days. Both treatments tend to be very 
efficacious and azithromycin is safe and effective in preg- 


nancy. 


Gonorrhoeae 


Veisseria gonorrhoeae is second only to Chlamydia 
trachomatis amongst communicable infectious diseases 
in the United States. Uncomplicated N. gonorrhoeae 
infection is usually confined to the mucosa of the cer- 
vix, urethrae, rectum and throat. It, too, is often asymp- 


Figure 44-4 


$ 


Figures 44-3 and 44-4: A large hydrosalpinx with complete distal tubal obstruction of the left fallopian tube (44-3) and a closer 


up view (44-4) (From: Pope Paul VI Institute research, 2004) 
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tomatic among females; but, if left untreated, can lead to 
PID resulting in tubal infertility, ectopic pregnancy, and 
chronic pelvic pain. Culture testing continues to be the 
referenced standard for N. gonorrhoeae, but 
noncultured tests similar to those for Chlamydia have 
been developed and are outlined in Table 44-4. 
Gonorrhoeae has been known to become resistant to 
penicillin and tetracycline antibiotics. Resistance has 
also developed to other antibiotics. 


Both Chlamydia and gonorrhoeae can produce en- 
dometritis, salpingitis, tubo-ovarian abscess and/or 
pelvic peritonitis. They are sometimes seen in associa- 
tion with other organisms such as E. coli, enterococ- 
cus, Enterobacter faecalis, etc. This then becomes a 
polymicrobial infection and it is estimated that it af- 
fects 1.5 million women in the United States annually.’ 


Proximal Tubal Occlusion 

——— 
Proximal tubal occlusion occurs when the obstruction 
is limited to the cornual or early isthmic portions of the 
fallopian tube. In a study of 25 patients who had com- 
plete obstruction of the proximal fallopian tube as diag- 
nosed by both selective hysterosalpingography and 
transcervical catheterization of the fallopian tubes, the 
most common cause of the proximal tubal occlusion was 
salpingitis isthmica nodosa (Table 44-5). However, other 
causes were also observed including endometriosis, 
luminal stenosis, fibrosis, chronic salpingitis, fibromus- 
cular hyperplasia, acute salpingitis, and intraluminal fi- 
brous polyp with calcification.” 


An example of such obstruction is shown in Figure 44- 


Table 44-5: Pathologic (Histologic) 
Diagnosis in Patients with Complete 
Obstruction Proximal Fallopian Tube (N=25) 


Histologic Diagnosis nv % 
Salpingitis isthmica nodosa 10 40.0 
Endometriosis 32.5 
Luminal stenosis 20.0 
Fibrosis 

Chronic salpingitis 16.0 


12.0 
4.0 
4.0 


Fibromuscular hyperplasia 

Acute salpingitis 

Intraluminal fibrous polyp with 
calcification 


-~- 0 Rb OO 
a 
ad 
° 


* Total more than 25 because of the presence of multiple diagnoses 
in some cases 

From: Hilgers TW, Yeung P: Intratubal Pressure Before and After 

Transcervical Catherization of the Fallopian Tube. Fertil Sten! 

72:174-178,1 999. 


5. In this example, both tubes are totally occluded by 
scarring and fibromuscular hyperplasia. These changes 
could be the result of a congenital malformation, inflam- 
mation or previous endometriosis. 


Salpingitis isthmica nodosa (SIN) is defined as the mi- 
croscopic presence of irregular, benign extensions of 
the tubal epithelium into the myosalpinx associated with 
reactive myohypertrophy. The tubal nodules of SIN are 
generally described as variable in size. Its etiology is 
not clear, but some have thought it is a form of tubal 
adenomyosis. For others it is a sequel of chronic inter- 
stitial salpingitis or a congenital malformation.'' 


The best way to diagnose a proximal tubal occlusion is 
by selective hysterosalpingography and transcervical 
catheterization of the fallopian tubes (described else- 
where in this textbook). This is superior to standard 
hysterosalpingography because it allows for an isola- 
tion of the proximal tubes and for each to be studied 
independently. In addition, palpating the lumen of the 
fallopian tube by transcervical catheterization provides 
a reasonably definitive diagnosis of proximal tubal oc- 
clusion, even if it is partial; however, it does not give 
specifics as to an etiology. As Table 44-5 indicates, the 
etiology may be of multiple origins. 


Proximal tubal occlusion due to these conditions is as- 
sociated not only with infertility but also ectopic preg- 
nancy.'? One in five patients with proximal tubal disease 


H. Left--Obstructed 


Figure 44-5: Micropathology photographs show a normal 
area of the right fallopian tube (upper left) and an obstructed 
area of the proximal portion of the right fallopian tube (upper 
right). In addition, a normal portion of the left fallopian tube is 
shown in the lower left and an obstructed portion of the left 
fallopian tube is shown in the lower right. These changes are 
secondary to scarring and fibromuscular hyperplasia sec- 
ondary to congenital malformation, inflammation or previous 
endometriosis. 
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Table 44-6: Grading the Ampullary Mucosa 


will also have some endosalpingeal damage of the amp- 
ullary portion of the fallopian tube."* 


Adnexal Adhesions 


a 
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Grade _ Description The American Society for Reproductive Medicine (for- 
icé ertility Society) he vel 
‘scion sheen Kase aaeik merly the American Fertility ciety) has de e oped a 
; classification system for adnexal adhesions (Figure 44- 
iT Major folds are separated, flattened, but A : Rast . ‘ : 
otherwise normal 6).'* This classification system can be of assistance in 
Wt Focal:adhasions between the mucosal folds evaluating the extent of the adhesions present and al- 
are seen lowing for pre-and postoperative results to be compared. 
IV Extensive adhesions between the mucosal 
folds and/or disseminated flat areas are 
present 5 s ‘i 
Vv There is a complete loss of the mucosal Findings at Salpingoscopy 


lbs ait aided ath tame Ue 


In patients with adnexal adhesions, evaluating the amp- 
ullary mucosa by salpingoscopy can provide meaning- 
ful results with some prognostic significance. 
Puttemans, et al. have developed a simple grading sys- 
tem for the mucosa (Table 44-6).'° There is a significant 
correlation between the term pregnancy rate and the 
lower (Grade I and II) salpingoscopic grades.'"!’ The 
greater the damage to the ampullary mucosa, the poorer 
the prognosis. 


fold pattern 


From: Puttemans PF, Brosens IA, Delattin, et al.: Salpingoscopy versus 
Hysterosalpingography in Hydrosalpinges, Hum Reprod 2:535-540, 
1987. 


THE AMERICAN FERTILITY SOCIETY CLASSIFICATION OF ADNEXAL ADHESIONS 


Patient’s Name — = Date _________ Chart * 


Age G P ~ Sp Ab VTP Ectopic infertile Yes 


Other Significant History (i.¢ surgery, infection, etc.) 


Sonography Photography Laparotomy 


: 2 


* Ifthe fimbriated end of the fallopian tube ts Completely enclosed, change the puint assigament to 16 


Prognostic Classification for Adnexal Adhesions 
LEFT RIGHT 


Additional Findings: 


A Minimal a us 


B. Mild —_—_——— 010 


C Moderate 1-20 


D —————— 2 
Severe 213 Prognosis for Conception & Subsequent Viable Infant’* 


Treatment (Surgical Procedures) — Excellent ( > 754.) 


Good (50.75%) 


Fair (29%.508,) 


Poor 


** Physician's judgment based upon adnexa with least amount 
of pathology 


Figure 44-6: The American Fertility Society Classification of Adnexal Adhesions (From: American 
Fertility Society. The American Fertility Society Classifications of Adnexal Adhesions. Distal Tubal 
Occlusion, Tubal Occlusion Secondary to Tubal Ligation, Tubal Pregnancies, Miillerian Anomalies and 
Intrauterine Adhesions. Fertil Steril 49:944-955, 1988). 
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Incidence of Ovulation Defects and 
Hormonal Dysfunction 

srclaralint ubde heise 
Patients who have regular cycles and pelvic adhesive 
disease also have a frequent occurrence of ovulation- 
related defects. When studied by serial ultrasonogra- 
phy, ovulation defects were observed in 56.5 percent of 
menstrual cycles. The most common ovulation defect is 
a luteinized unruptured follicle (17.4%). The incidence 
of the remaining defects is shown in Table 44-7. 


Patients with pelvic adhesions along with those who 
specifically have distal tubal or proximal tubal occlu- 
sion have been studied hormonally as well. Studies done 
at the Pope Paul VI Institute using targeted hormone 
evaluation in this group of patients (Figures 44-7 through 
44-15) reveal the various abnormalities. 


In Figures 44-7 through 44-9, the group of patients with 
pelvic adhesive disease is shown. There are basically 
no significant changes in the pre and postovulatory 
estradiol levels (with the single exception of the Peak +3 
E, level). However, the luteal-phase progesterone lev- 
els are markedly abnormal and suboptimal. This is 
shown not only in the day-to-day profile but also in the 
five value sum and mean for the entire group. 


In those patients who had distal tubal occlusion, a some- 
what similar pattern is observed although the 
periovulatory E, levels are significantly lower. The 
postovulatory E, levels are normal, but the post-Peak 
progesterone levels are also significantly decreased. 


Table 44-7: Incidence of Ultrasonographically 
Identified Ovulation Disorders in Patients 
with Pelvic Adhesions! (N=69) 


Normal Ovulation 
Ovulation? Disorder 
Ovulation Status n % n % 


Mature follicle (MF): +° 30 43.5 


LUF: +, - 12 174 
MF: -, +, Re 10 14.5 
IFS: +, - 9 13.0 
AF 3 43 
DRS: -, Re 3 43 
PRS: + 2 29 
Totals 30 43.5 39 56.5 


1. From: Pope Paul VI Institute Research, 2004. 

2. Identified by ultrasound parameters. A mature follicle with a + 
cumulus oophorus and compiete rupture. 

3. +=cumulus oophorus present 
—= cumulus oophorus absent 
Re = cumulus oophorus retained 


For proximal tubal occlusion, the endocrine profiles are 
shown in Figures 44-10 through 44-12. The periovu- 
latory E, and the post-Peak E, levels are not decreased 
significantly (Figure 44-12). However, once again, the 
progesterone levels are significantly decreased in a clas- 
sic type II luteal phase deficiency pattern in this group 
of patients. In Figures 44-13 through Figure 44-15 the 
hormone profiles in patients with distal tubal occlusion 
are shown. In this group, the periovulatory E, levels 
and post-Peak progesterone levels are significantly de- 
creased while the post-Peak estradiol levels are normal. 


A group of 39 patients with a previous history of pelvic 
adhesive disease have been followed with progester- 
one levels during the course of their pregnancy. That 
curve is shown in comparison to the normal controls in 
Figure 44-16. The levels are somewhat higher in the pel- 
vic adhesion group than they are in the normal controls 
and in some cases are statistically significant. Keep in 
mind, however, that this is a treated group of patients 
with pelvic adhesive disease, having both the adhe- 
sions treated surgically and the underlying endocrine 
abnormality treated prospectively prior to the onset of 
pregnancy. This does suggest, however, that with ad- 
equate treatment, good progesterone levels during the 
course of these pregnancies can be obtained. 


CREIGHTON MODEL Charting 
lacie WF 
The CREIGHTON MODEL charting in these patients has 
also been evaluated. The mucus cycle score in the overall 
group of patients with pelvic adhesions was 8.3 com- 
pared to the normal fertility controls of 10.1 (Table 44-8) 
(p=.138). However, if one breaks down the pelvic adhe- 
sion group by whether or not the ovulation pattern by 


Table 44-8: Mucus Cycle Scores in Patients 
with Pelvic Adhesions 
and by Ovulation Defect’ 


Mean Mucus 

Group Cycle Score 

Normal fertility controls 10.1 
(n=19) 

Pelvic adhesions (total group) 8.3? 
(n=35) 

Pelvic adhesions (MF: +) 9.9° 
(n=16) 

Pelvic adhesions (ovulation defect) 7 
(n=19) 


From: Pope Paul VI Institute research, 2004 
p=.138 (Wilcoxon Rank-Sum Test) 

p=.45 (equal variance t-test) 

p=.023 (equal variance t-test) 


WN 
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Figures 44-7 through 44-9: The periovulatory and post-Peak estradiol levels and post- 
Peak progesterone levels in patients with pelvic adhesive disease (From: Pope Paul VI 


Institute research, 2004). 
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Periovulatory Estradiol-17{5 Levels 3 and 4 Value Periovulatory E2 
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Figure 44-10 
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Figures 44-10 through 44-12: The periovulatory and post-Peak estradiol levels and post- 
Peak progesterone levels in patients with proximal tubal occlusion (From: Pope Paul VI 
Institute research, 2004). 
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Figure 44-14 
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Figures 44-13 through 44-15: The periovulatory and post-Peak estradiol levels and post- 
Peak progesterone levels in patients with distal tubal occlusion (From: Pope Paul VI Institute 
research, 2004). 
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Progesterone Levels in Pregnancy 
Previous History of Pelvic Adhesions (N=39) 
150.0 vs. Normal Controls (N=109) 148.4 


GBB Control group 
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p-value NS NS 


[044 NS 


Mean Progesterone — 6 week intervals 


Figure 44-16: The progesterone levels in pregnancy in patients with a previous history of 
pelvic adhesive disease versus normal pregnancy controls. 


ultrasound was normal (a mature follicle with a positive 
cumulus oophorus versus a patient with an ovulation- 
related defect), the mucus cycle scores were different. 
In the normal ovulation group by ultrasound, the mu- 
cus cycle score averaged 9.9 (p=NS). In the pelvic ad- 
hesion group where there was an existing ovulation 
defect identified by ultrasound, the mucus cycle score 
was significantly lower at 7.0 (p=.023). 


An example of the CREIGHTON MODEL charting of a 
patient with a distal tubal occlusion associated with 
hydrosalpinx is observed in Figure 44-17. The progest- 
erone profile is also shown. What is significant about 
these patients with extensive pelvic disease, associated 
with either distal or proximal tubal occlusion, is that the 
organic problem of the adhesive disease is not the only 
problem associated with their underlying infertility. 
There appears to be a target organ defect by nature of 
the limited mucus cycle observed and an ovarian dys- 
function as indicated by the significant luteal phase 
dysfunction observed. 


Infertility Evaluation in Pelvic Adhesive 
Disease 

—_— 
Most women who have pelvic adhesive disease will 
have regular menstrual cycles as opposed to long and 
irregular cycles or anovulatory (amenorrheic) patterns. 
In situations such as this, the patient will present with a 


history of infertility, possibly pelvic pain and a previ- 
ous history of some other abnormal event such as an 
ectopic pregnancy. In such situations, the infertility 
evaluation is similar to any patient who might come in 
with a history of regular menstrual cycles. This evalua- 
tion is outlined in Table 44-9. If the adhesions are thought 
to be due to Chlamydia, it is not common for the infec- 
tion to be active but a Chlamydia antibody titer can 
often document the previous infection. 


Table 44-9: NaProTechnology 
Infertility Evaluation Protocol: 
Regular Cycles and Pelvic Adhesive Disease 


¢ Take the patient's history (upon entry) 
« Chart CrMS for two cycles 
« Return for physical examination and order the 
following: 
« Seminal fluid analysis 
Full series menstrual cycle hormone profile 
Follicular ultrasound series 
Chlamydia antibody titre 
Diagnostic laparoscopy, hysteroscopy and 
selective hysterosalpingogram 
« Comprehensive management review 


“eee 
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Figure 44-17: The CrMS chart, ultrasound series and progesterone profile in a patient with extensive pelvic adhesions and 
bilateral hydrosalpinges. The MCS = 1.7, post-Peak phase is 12 days and menstrual score = 4.7. The progesterone profile is 
decreased. 


Treatment of Infertility 
edibles © 
The basic approach to treating these patients is to first 
identify the exact nature of their underlying conditions. 
This evaluation will allow the physician an opportunity 
to identify the exact physical nature of the pelvic adhe- 
sive disease, the underlying endocrine abnormality 
which may or may not exist, and the underlying ovula- 
tion-related abnormality. A surgical procedure can then 
be prescribed as outlined in the section of this textbook 


under surgical NaProTECHNOLOGY and treatment of 


the underlying hormonal dysfunction can be imple- 
mented with those strategies outlined in the chapter on 
treating hypothalamic pituitary gonadal dysfunction. 
There are a few comments which are important here. 


An official recommendation of the American Society for 
Reproductive Medicine and the Society of Reproduc- 
tive Surgeons for patients with advanced tubal disease 
who desire fertility is in vitro fertilization (IVF). This 
has been deemed to be the treatment of choice.'* The 
outcome appears to be worse if a hydrosalpinx is present 
and salpingectomy prior to IVF is often recommended. 
However, this approach is based predominantly upon 


retrospective analyses and randomized control trials 
have not been undertaken. Thus, the recommendation, 

while supporting the general thrust of the profession to 
involve themselves in IVF, is not based upon objective 
scientific analysis. In addition, the meta-analyses which 
were used to support this recommendation showed that 
while hydrosalpinges did decrease the chance for preg- 
nancy by approximately one half when compared with 
patients with a tubal factor but no hydrosalpinges, none 
of the meta-analyses addressed the issue of whether or 
not pregnancy rates were improved by performing salp- 
ingectomy prior to the | VF cycles. In fact, only one pro- 
spectively conducted, nonrandomized trial in patients 
who underwent salpingectomy versus those who did 
not was cited and the pregnancy rates were not signifi- 
cantly different. Furthermore, permanent drainage of the 
hydrosalpinx via microsurgical fimbrioplasty and recon- 
struction of the distal tube was not compared. This ap- 
proach has been shown to produce equivalent preg- 
nancy rates when compared to IVF" and should reduce 
the other sequelae observed in patients with hydrosal- 
pinges because these same problems were not observed 
in patients with tubal factor but no hydrosalpinges. 
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Amenorrhea and Anovulation 


AC uncommon cause of infertility is anovulation as- 
ociated with amenorrhea (0.9%). However, if the 
underlying etiology can be identified, it represents one 
of the most successful groups of patients who can be 
treated. 


There are a variety of different causes associated with 
this, but four will be considered here: 

e polycystic ovary syndrome 

e hypothalamic amenorrhea 

e hyperprolactinemia 

¢ premature onset of the menopause. 


In polycystic ovary syndrome, the most common cyclic 
pattern observed is one of long and irregular cycles. 
The actual occurrence of amenorrhea is not common, 
but it can, on occasion, occur. Thus, an evaluation for 
polycystic ovaries is important in the overall evaluation 
protocol for this condition. Polycystic ovaries are dis- 
cussed in detail in Chapter 43. 


In hypothalamic amenorrhea, the standard amenorrhea 
profile (Table 45-1) will be normal. Hypothalamic amen- 
orrhea is caused by a dysfunction between the hypo- 
thalamus and the pituitary gland secondary to chronic 
stress. One of the more common associated causes of 
hypothalamic amenorrhea is associated with the col- 


y 


lege student who is under stress in taking examinations. 
However, prolonged absence of menstruation in these 
patients can be a cause of infertility. It can also be a pre- 
condition towards the development of osteoporosis 
because of the hypoestrogenic state. 


In patients who have Ayperprolactinemia, their prolac- 
tin level will be highly elevated in the face of what oth- 
erwise are normal hormone levels. Usually this type of 
hyperprolactinemia is caused by a prolactin-secreting 
microadenoma of the pituitary gland. Evaluation in- 
cludes not only prolactin levels, but also MRI evalua- 
tion of the cella turcica, which will reveal the presence 
of the adenoma. 


Table 45-1: Amenorrhea Profile 


FSH Testosterone Total T, 

LH Free testosterone FreeT, 

Prolactin Androstenedione TSH 

B-endorphin DHEAs Total T, 
Reverse T, 
TyrT, ratio 
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Treatment of hyperprolactinemia is either bromocriptine 
(Parlodel), which will suppress the production of pro- 
lactin and help shrink the tumor, or a newer medication 
called Dostinex. Almost always these tumors can be 
brought under control with these types of medications, 
although on occasion, they can cause fairly extensive 
damage. 


Another condition to be discussed in the conditions of 


amenorrhea is in women who have Kallmann syndrome. 
This is a condition of amenorrhea and anovulation as- 
sociated with anosmia (the inability to smell). These 
patients have primary amenorrhea, which means they 
never develop menstrual periods. They need supple- 
mental estrogen to develop secondary sexual charac- 
teristics when they are teenagers. Pregnancy can be 
achieved in these patients with the use of pulsatile go- 
nadotropin-releasing hormone. 


A final consideration in the diagnosis of amenorrhea is 
the question of the premature onset of the menopause. 
This actually is one of the more common associated 
causes of amenorrhea. The difficulty with the prema- 
ture onset of the menopause is that it almost always 
comes unexpectedly. The periods stop, the woman be- 


Ta 
Ph 


gins to have hot flashes and upon evaluation hormon- 
ally, her FSH and LH levels are highly elevated. On oc- 
casion, these hormonal characteristics will disappear 
on their own and normal function will resume. However, 
most often it is permanent. In addition, it is resistant to 
the treatment with either gonadotropins or GnRH. These 
patients need to be treated with hormone replacement 
therapy so as to prevent bone loss since this occurs so 
early in their life. 


The evaluation protocol for patients with infertility re- 
lated to amenorrhea/anovulation is shown in Table 45- 
2. In addition, the CREIGHTON MODEL charting pat- 
terns that are seen in this population of patients is shown 
in Figure 45-1 A and B. In Figure 45-1A, the pattern is 
one of predominant dryness in the absence of men- 
struation. In Figure 45-1B, a pattern more consistent 
with the variable return of Peak-type mucus is illustrated. 
This latter pattern is apparently due to a waxing and 
waning of low levels of estrogen which are enough to 
stimulate the cervix and produce a mucus discharge. 


There are, of course, other conditions that might also 
be associated with chronic anovulation. This might in- 
clude conditions such as anorexia nervosa, malnutri- 
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Figure 45-1A and 1B: Two different CrMS patterns observed with amenorrhea/anovulation. The upper pattern (A) is dry in the 
absence of menstruation. The lower pattern (B) shows a variable return of Peak-type mucus in the absence of ovulation and 
menstruation (From: Pope Paul VI Institute research, 2004). 


Table 45-1: NaProTechnology 
Infertility Evaluation Protocol: 
Amenorrhea 


Take the patient's history (upon entry) 
Chart CrMS for four to eight weeks 
Return for physical examination and order the 
following: 

« Seminal fluid analysis 

« Amenorrhea profile 

+ Pelvic ultrasound 

« Diagnostic laparoscopy, hysteroscopy and 

selective hysterosalpingogram (optional) 

Comprehensive management review 


Chapter 45: Amenorrhea and Anovulation 


tion, Cushing syndrome, and gonadal dysgenesis. In 
some rare cases, the anovulatory pattern may have an 
autoimmune etiology. 


Those patterns associated with polycystic ovaries, hy- 
pothalamic amenorrhea, hyperprolactinemia, and 
Kallmann syndrome all lend themselves nicely to 
NaProTECHNOLOGY-related treatment interventions for 
infertility (see Chapter 46). 
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Chas yoter 46 


Medical Treatment of 
Ovarian and Target Organ Dysfunction 


1G ie the years of treating women with infertility 
problems, a major emphasis has been placed on 
techniques related to the induction of ovulation.’ Al- 
most uniformly, this has resulted in an emphasis on pa- 
tients whose infertility is related to either oligo-ovula- 
tion or anovulatory conditions. Two major concerns arise 
from this approach. The first is the overall lack of em- 
phasis on women with regular menstrual cycles who 
experience infertility and the second is the narrow ap- 
proach to ovulation induction itself. 


The overwhelming majority of women who are infertile 


have regular menstrual cycles. While this group of 


women has not been studied well over the years, it is 


now clear that they suffer from a very high incidence of 


ovulation-related abnormalities along with a dysfunc- 
tion of various target organs. These organs would in- 
clude the cervix, endometrium, the ovary, the myometrium 
and fallopian tube. Thus, to approach patients from the 
point of view of “ovulation induction” only, is too nar- 
row and constrictive. A NaProTECHNOLOGY approach 
to the treatment of the infertile woman takes a more com- 
prehensive view toward the eventual treatment of these 
patients. Thus, ovarian and target organ dysfunction 
(OTOD) becomes a major, multi-factorial focus of a 
NaProTECHNOLOGY approach to treatment. 


This is an extremely important concept in approaching 
the question of using various ovulation-inducing medi- 
cations. In fact, the entire reproductive system needs 
to be treated effectively in order to sustain pregnancy. 
While there is not yet a cure for OTOD, significant 
progress has been made in approaching these issues 
and this is introduced and described in this chapter. 


Keeping Perspective 

8 a 
The CREIGHTON MODEL FertilityCare™ System 
(CrMS) becomes the foundational element for keeping 
perspective as one approaches both the evaluation and 
eventual treatment of these patients. As the various 
target organ dysfunctions of dv cycles, limited mucus 
cycles, premenstrual bleeding, tail-end brown bleed- 
ing, continuous mucus discharge, “frequent 2W” pat- 
terns, prolonged post-Peak phases, short post-Peak 
phases, and so forth, are observed and evaluated, they 
provide insight into approaches to treatment. Further- 
more, the CrMS also becomes a means by which the 
woman can be adequately monitored for the effective- 
ness of such treatment. It is important to keep in mind 
the relationships of the CrMS fertility chart and its as- 
sociation with the various hormones of ovarian func- 
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Figure 46-1: Daily serum levels of E, and progesterone shown in correlation with the CrMS chart, the menstrual cycle and the 


fertility cycle (From: Pope Paul VI Institute research, 2004) 


tion (Figure 46-1). 


In the comprehensive evaluation of the woman experi- 
encing infertility, using a NaProTECHNOLOGY-driven 
approach, the endocrine function of her menstrual and 
fertility cycle, the ovulation-related structural changes 
and the organic abnormalities present in the pelvis are 
all evaluated. As a general rule, the organic abnormali- 
ties such as endometriosis, pelvic adhesive disease, and 
tubal obstruction should be treated first. In some cases 
where a family physician may be involved in evaluating 


the patient, or where access to surgical correction of 


underlying organic abnormalities is not available, then 


the patient can be treated with the principles of this 
chapter in mind. One needs to keep in mind, however, 
that if the latter approach is taken, then the overall suc- 
cess of the NaPro&TECHNOLOGY approach will not be 
as high as it could be. Only with the comprehensive 
approach to the infertility evaluation and treatment can 
the highest effectiveness rates be observed. 


In NaProTECHNOLOGY, a technique known as /erti/- 
ity-focused intercourse (FF) (Figure 46-2), also appears 
to be unique. The author has attended several different 
conferences on the evaluation and management of in- 
fertility and the concept of fertility-focused intercourse 
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Figure 46-2: The use of fertility-focused intercourse in achieving pregnancy (From: Pope Paul VI Institute research, 2004) 
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is not recognized. However, with the CrMS’s unique 
ability to identify the time of fertility in the menstrual 
cycle, the couple has within their own ability the oppor- 
tunity to identify fertility and focus intercourse at that 
time. FFI identifies the fertility cycle and selects inter- 
course for the days on which the mucus is of the best 
quantity and best quality and the first two days after- 


Table 46-1: NaProTechnology: 
Fertility-Focused Intercourse 


With the CrMS ate 5 ; A 
ward (Table 46-1). This is illustrated for a patient with 
areas cer tan epee polycystic ovarian disease in Figure 46-3 and for two 
* Select intercourse for the days in which patients with severe oligospermia in Figure 46-4 and for 
the mucus is of the best quantity and i a 559 gs 5 : 
quality and the first two days afterward a patient who achieved pregnancy with FFI following 


surgical treatment with reimplantation of the fallopian 
tubes for salpingitis isthmica nodosa (Figure 46-5). 


The medical support that can be provided to a woman 
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Figure 46-3: A pregnancy achieved in association with Peak Day on day 4 of the second line confirmed by ultrasound timing, 
This patient had polycystic ovaries and achieved pregnancy with fertility-focused intercourse (From: Pope Paul VI Institute 
research, 2004). 
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Figure 46-4: In the first cycle, pregnancy was achieved with an effective sperm count of 1.3 million. In the second cycle, the 
effective sperm count was 1.55 million. Fertility-focused intercourse was the main treatment (From: Pope Paul VI Institute 
research, 2004). 
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Figure 46-5: This patient achieved pregnancy after treatment of her endometriosis and salpingitis isthmica nodosa (From: Pope 


Paul VI Institute research, 2004). 


Table 46-2: NaProTechnology: 
Medical Support of Ovarian and Target Order Dysfunction 
(Infertile Women with Reguar Length Cycles) 


Follicular Phase Deficiency 
« Clomiphene « Menotropins 


Luteal Phase Deficiency 
« HCG « Progesterone 


Ovulation Disorders 


« Clomiphene + Menotropins 


Mucus Enhancers 


° E, « Clomiphene 


« HCG « GnRH 


« Menotropins 


« HCG « GnRH 


« Antibiotics (Amoxicillin, Ampicillin, Ceclor, etc.) 


+ Vitamin B, + Guaifenesin 


Abnormal Bleeding (PMB, TEB) 
« HCG « Antibiotics 


Continuous Discharge 


e Hyfrecation « Antibiotics 


General Support 
« Naltrexone « Bromocriptine 
¢ Nutrition « Exercise 


« Prednisone 


« Progesterone 


« Dexamethasone 


with regular menstrual cycles who is experiencing in- 
fertility and for which treatment is being provided for 
OTOD is outlined in Table 46-2. A comprehensive ap- 
proach to management can be defined by reviewing the 
data provided by the evaluation of the patient for folli- 
cular phase and luteal phase deficiency, ovulation-re- 
lated disorders, abnormal mucus cycle patterns and 
abnormal bleeding, continuous discharges, and overall 
general support. 


For follicular phase deficiency, the use of clomiphene, 
menotropins (HMG), human chorionic gonadotropin 
(HCG) and gonadotropin-releasing hormone can all be 
used for specific situations. Luteal phase deficiency 
can be treated with the use of HCG, progesterone, estra- 
diol-17B (E,) and/or clomiphene and the menotropins. 
Ovulation disorders themselves can be treated with clo- 
miphene, menotropins, HCG, or GnRH. 


Mucus-enhancing agents include antibiotics such as 
amoxicillin, ampicillin or cefaclor (Ceclor), vitamin B6 
(pyridoxine hydrochloride), guaifenesin (Mucinex, 
Humibid-LA) and/or prednisone. Various abnormal 
bleeding patterns can be treated with HCG, antibiotics 
or progesterone and continuous discharge patterns can 
be treated with hyfrecation or antibiotics. 


In addition to the above, general support can be pro- 
vided with the use of naltrexone, bromocriptine, dexam- 
ethasone, adequate nutrition and exercise programs. 
Each of these items will be evaluated in greater detail in 
this chapter. 


To determine the approach one might take, one must 
start with whether or not the woman has a regular men- 
strual cycle, a long and irregular menstrual cycle, or is 
not menstruating at all (complete amenorrhea — anovu- 
lation). 
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Before this is undertaken, a review of the basic pharma- 
cology of clomiphene citrate, the menopausal gonadot- 
ropins and gonadotropin-releasing hormone will be pre- 
sented. 


Clomiphene Citrate 

tl A 
Clomiphene citrate (Clomid; Serophene) was synthe- 
sized in 1956 and was first introduced for clinical trials 
as early as 1960." This was followed in 1961 by the first 
published report of its successful use for the induction 
of ovulation in humans.**'* The FDA approved it for 
clinical use in 1967. 


Clomiphene is a triphenylethylene derivative bound with 
citric acid, chloride and an acetoxy group. It is a non- 
steroidal agent which consists of a mixture of two iso- 
mers: a cis-isomer (referred to as zuclomiphene) and a 
trans-isomer (referred to as enclomiphene) (Figures 46- 
6 and 46-7). Cis-clomiphene is the active component. It 
is weakly estrogenic and has anti-estrogenic proper- 
ties. It competes with endogenous estrogens for hypo- 
thalamic estrogen receptors in patients who demonstrate 
evidence of follicular function. The lowest effective dose 
necessary to achieve ovulation is desirable to minimize 
its anti-estrogenic effects. 


In clinical use, clomiphene citrate is provided as a race- 
mic mixture of its two stereochemical isomers. The race- 
mic mixture is generally made up of 38 percent 
zuclomiphene citrate and 62 percent of enclomiphene 
citrate. 


OCHy—CH—NIC2Hs}2 


2-[p-(2-chloro-1,2-diphenylvinyl) phenoxy] triethylamine dihidrogen citrate 
Structural formula of clomiphene citrate 


Figure 46-6: The structural formula of clomiphene citrate. 
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TRANS= Enclomiphene citrate CIS= Zuclomiphene citrate 


Figure 46-7: The stereochemical isomers of clomiphene cit- 
rate. 
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Clomiphene citrate is capable of interacting with estro- 
gen receptor-binding proteins in a manner generally akin 
to that of native estrogens.'* Clomiphene citrate is best 
characterized by the tendency to display prolonged 
nuclear receptor occupancy. In fact, clomiphene citrate 
has been shown to occupy nuclear receptor proteins 
for weeks on end, a phenomenon sharply contrasting 
with the rather brief interaction of native estrogens, 
which are known to clear the cell within 24 hours, Clomi- 
phene citrate has been shown to possess no progesta- 
tional, corticotropic, androgenic or antiandrogenic ac- 
tivities. While thousands of basic and clinical investi- 
gations have been contributed to an understanding of 
clomiphene, the mechanisms and sites of action remain 
largely unknown. Currently, it is thought that it will ini- 
tiate an ovulatory sequence primarily, and perhaps ex- 
clusively, to its ability to be recognized and to interact 
with estrogen receptors at the level of the hypothala- 
mus. It is thought to displace endogenous estrogen 
from hypothalamic estrogen receptor sites, thereby al- 
leviating the putative negative feedback effect exerted 
by endogenous estrogens. 


Kerin, et al.'° showed that there was a significant in- 
crease in the pulse frequency of luteinizing hormone 
(LH) (from 3.3 +/- 0.7 per eight hours on day 2 to 6.8 +/- 
0.8 per eight hours on day 5) with clomiphene. In addi- 
tion, the pulse frequency of follicle-stimulating hormone 
(FSH) increased from 3.8 +/- 0.6 to 5 +/- 1.4 per eight 
hours (Figures 46-8 and 46-9). 


The starting dosage of clomiphene is usually thought 
to be 50 mg per day from day 5 through 9 or 3 through 7 
of the menstrual cycle. However, the determination of 
this dosage was far less than scientific. It makes for a 
very interesting reading when one goes back and re- 
views the work that led to the recommendation of this 
dosage. For example, clomiphene was administered to 
women in doses of 25 to 200 mg continuously for peri- 
ods ranging from one to six months in duration. Eventu- 
ally, by way of subtraction, the current dosage sched- 
ule was recommended.”'*!”? It is not well recognized 
that extremely low doses of clomiphene can be utilized 
to obtain some of the same effects, especially in women 
with regular cycles. 


Clomiphene is not a perfect pharmacologic agent by 
any means. The fact that we continue to rely on it 40 
years after it was introduced is a commentary in and of 
itself on the overall status of research in this area. Clo- 
miphene has the effect of being extremely antiestrogenic. 
Thus, it can result in the reduction in cervical mucus 
production and in the relative thinning of the lining of 
the endometrium. 
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Figure 46-8: The effect of clomiphene citrate on LH pulsing 
(From: Kerin JF, Liu JH, Phillipou G, et al: Evidence for a Hypo- 
thalamic Site of Action of Clomiphene Citrate in Women. J Clin 
Endocrinol Metab 61:265, 1985). 
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Figure 46-9: The effect of clomiphene citrate on LH and FSH 
pulsatility (From: Adashi EY: Clomiphene Citrate — Initiated 
Ovulation: The State of the Art. In: Wallach EE, Zacur HA 
(Eds). Reproductive Medicine and Surgery. Mosby, St. Louis, 
1995). 


While birth defects have been observed in patients who 
have become pregnant with the use of clomiphene, the 
incidence of these birth defects appears to be no differ- 
ent than that observed in the population at large.***” 
The incidence of miscarriage following the use of clomi- 
phene citrate also conforms to that observed in the popu- 
lation at large.*! 


Human Menopausal Gonadotropins 

sitdibinaatls ee nataalbctiab alto 
The use of gonadotropins derived from the pituitary of 
human cadavers was first reported in 1958 by Gemzell.” 
However, it was prohibitively expensive to extract it in 
this fashion. Donini developed a technique for purifica- 
tion of gonadotropins from the urine of postmenopausal 
women. The first human pregnancy resulting from 
HMG therapy was in 1962.™ 


The menopausal gonadotropins are glycoproteins simi- 
lar to pituitary gonadotropins. Urinary follicle-stimulat- 
ing hormone (FSH) has a smaller molecular weight than 
pituitary FSH and has fewer sugar residues per mol- 
ecule. The biologic activity of urinary FSH is 780 [U/ 
gram compared with 14,000 IU/gram of pituitary FSH. 
However, the clinical effects of the two preparations are 
indistinguishable when comparable doses of FSH are 
administered. 


The gonadotropins extracted from the urine of meno- 
pausal women are frequently referred to as menotropins. 
They are supplied as lyophilized powder which con- 
tains 75 IU of FSH and 75 IU of LH per ampule. 


A “pure” form of FSH has been obtained by removing 
the LH from the urinary preparation of HMG by 
immunochromatography and a new recombinant FSH 
(r-FSH) is also now available. Pure LH is generally not 
commercially available at the present time. 


These medications are both extremely potent as well as 
being somewhat unpredictable. As a result, individuals 
will respond differently to the same dose. 
Overstimulation of the ovary is a very real consider- 
ation and thus, the patient must be monitored very care- 
fully. 


The gonadotropins work directly on the ovary by bind- 
ing to receptor sites and they produce their effect by 
way of a C-AMP-mediated second messenger mecha- 
nism. The FSH binds to the granulosa cell to stimulate 
its proliferation and induce the aromatase enzyme. The 
LH component binds during folliculogenesis to thecal 
cells and later to granulosis cells after the FSH has stimu- 
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lated the production of LH receptors on the granulosa 
cells of growing follicles. The human menopausal go- 
nadotropins promote follicular growth and maturation. 
However, in the vast majority of cases, especially those 
who start off with being completely anovulatory or amen- 
orrheic, ovulation and luteinization will not occur with- 
out an additional injection of human chorionic gona- 
dotropin (HCG) to simulate the LH surge. For reasons 
not entirely understood, a spontaneous LH surge oc- 


LH (ngimL) #+ 


Figure 46-10: The FSH and LH levels during pulsatile or con- 
tinuous infusion and arcuate lesioned Rhesus monkeys (From: 
Belchetz PE, Plant TM, Nakai Y, et al: Hypophyseal Responses 
to Continuous and Intermittent Delivery of Hypothalamic-Go- 
nadotropin-releasing hormone. Science 202:631, 1978). 


Figure 46-11: FSH and LH levels during pulsatile infusion of 
GnRH with dose intervals of one hour, 12 minutes (A) or 3 
hours (B). Note the increase in FSH and decrease in LH at 3- 
hour dose interval (From: Wildt L, Hausler A, Marshall G, et al: 
Frequency and Amplitude of Gonadotropin-releasing hormone 
stimulation and Gonadotropin Secretion in the Rhesus Mon- 
key. Endocrinology 109:376, 1981). 


curs rarely in these cycles. This is not always easy to 
accomplish and does require proper timing. 


While FSH is the gonadotropin responsible for initia- 
tion of follicular growth, there is ample evidence that 
LH is also required for normal folliculogenesis. 


Gonadotropin-releasing ee 


Gonadotropin-releasing hormone (GnRH) was first iso- 
lated, sequenced and synthesized by Schally and 
Guillemin in 1971.* It was subsequently discovered that 
the continuous infusion of GnRH suppressed pituitary 
function (Figure 46-10) while administration of GnRH 
by discrete pulses every 90 minutes could restore nor- 
mal gonadotropin release (Figure 46-1 1).°°*’ Knobil went 
on to show that the normal, complete menstrual cycle 
could be restored in Rhesus monkeys with unvarying 
pulsatile doses of GnRH.** This was the essential clue 
to the appropriate administration of GnRH for the in- 
duction of ovulation in women. The first report of preg- 
nancies with pulsed GnRH therapy in anovulatory 
women was published in 1980.” GnRH is a decapeptide 
and it is now available in synthetic form as a powder, 
soluble in aqueous solution under the name Factrel 
(Ayerst Laboratories, New York) in 100 meg vials. Its 
primary indication is for women who have hypothalamic 
amenorrhea. In that case, it is used with a computerized 
pump which gives a preset pulsatile intravenous dose 
of the medication. It can also be used subcutaneously 
in select circumstances (see below). 


Low-dose Clomiphene Progession = 

While it is still widely recognized that the starting dose 
of clomiphene citrate is 50 mg per day from day 5 through 
9 of the cycle, it is clear that much lower doses of clomi- 
phene can be used with success.*’* At the Pope Paul 


Table 46-3: Low-Dose Clomiphene Progression: 
Infertile Women with Regular Menstrual Cycles 


Start with. 25 mg clomiphene 

PO QD d. 3-5 of cycle 
then move to. 50 mg clomiphene 
PO QD d. 3-5 of cycle 
Maximum dose 50 mg clomiphene 
PO QD d. 3-7 of cycle 
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Table 46-4: Periovulatory E, Levels 
with Clomiphene and Gonadotropins 
Compared to Unstimulated Normal Ovulation Controls! 


Study group PE, -2 
Normal ovulation controls 14.8 
Clomiphene 
25 mg d. 3-5 41.2 
(n= 2) 
50 mg d. 3-5 17.8 
(n= 4) 
50 mg d. 3-7 39.0 
(n= 5) 
Gonadotropins 
75 IU FSH/LH 19.0 
d. 3-7 (n = 2) 
150 IU FSH 30.8 
d. 3-7 (n = 2) 


1, From: Pope Pau! VI Institute research, 2004 


Mean Levels ng/dL 


PE, PE,+2 SUM MEAN 
26.0 12.8 53.6 17.9 
68.9 45.9 156.0 52.0 
27.3 10.1 55.2 18.4 
65.5 33.2 1377 459 
40.3 18.9 78.2 26.1 
53.6 20.2 1046 34.9 


VI Institute, a low-dose clomiphene progression has 
been used and developed for treating infertile women 
with regular menstrual cycles (Table 46-3). In this pro- 
gression, the starting dose is 25 mg of clomiphene (1/2 
tablet) by mouth daily, from day 3 through 5 of the cycle. 
In the great majority of the cases, this will stimulate 
adequate follicular growth and development. If this is 
deemed inadequate, then 50 mg per day, day 3 through 
5, is the next step up. Finally, if the response is still not 
adequate, then the standard starting dose of 50 mg per 
day from days 3 through 7 is utilized. Generally speak- 
ing, if clomiphene is started earlier than day 5, it will 
also result in more rapid follicular growth.** 


In Table 46-4, periovulatory E, levels are shown with 
varying doses of clomiphene citrate and gonadotro- 
pins. These are compared to unstimulated normal ovu- 
lation controls. While the numbers in each of these in- 
dividual circumstances are small, it is clear that even 
with low doses of clomiphene, significant stimulation 
of E, from the developing follicle can be observed. This 
is true also with the gonadotropins. 


When an individual is receiving a low-dose clomiphene 
medical support program, the CrMS becomes an impor- 
tant monitoring technique. Not only is the intensity of 
the mucus cycle observed and recorded, but the length 
of the post-Peak phase and the presence of abnormal 
bleeding patterns can also be documented. If the mu- 
cus intensity is decreased significantly, then mucus- 
enhancing agents need to be utilized (see below). If the 


length of the post-Peak phase is either too short or too 
long, then treatment of luteal phase deficiency needs to 
be implemented. If there is abnormal bleeding, that too 
must be addressed. If a patient develops an ovarian 
cyst (which is very rare on this program), prolongation 
of the post-Peak phase and some abnormal bleeding 
along with the premenstrual or tail-end portion of the 
next menstrual period will be observed. 


The CrMS is also important in monitoring the progest- 
erone and E, levels for patients on clomiphene. This 
can be accomplished in a reproducible fashion by mea- 
suring the progesterone and E, levels on Peak +7. This 
monitors luteal function and indirectly follicular func- 
tion. The aim is to achieve a progesterone level that is 


Table 46-5: Monitoring Low-Dose Clomiphene 
Medical Support Program 


Monitoring Technique Important Observation 


CrMS « Mucus cycle intensity 
« Length of post-Peak phase 
« Presence of abnormal bleeding 
¢ Other factors 


« Monitors luteal function and 
indirectly follicular function 

« Progesterone level should be 
13-15 ng/mL or greater 

« E, level should be 12 ng/dL 
or greater 


P +7 Progesterone 
and E, level 
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13-15 ng/mL or greater and an E, level which is /2.0 
ng/dL or greater (Table 46-5). 


Peak +7 progesterone levels with a low-dosage clomi- 
phene program, both before and with treatment are docu- 
mented in Table 46-6. In this case, even with low doses 
of clomiphene, there is observed a significant increase 
in the production of luteal phase progesterone. This is 
apparently because of the stimulation of more normal 
folliculogenesis. The use of dexamethasone or pred- 
nisone in addition to clomiphene has been promoted as 
a means of allowing the clomiphene to work more effec- 
tively.4+6 


In Table 46-7, the entire group of patients studied, who 
were using either clomiphene alone or clomiphene with 
Vitamin B, and/or prednisone-dexamethasone is shown. 


Table 46-6: P+7 Progesterone Levels 
with Low-Dosage Clomiphene 
Before and With Treatment 


Before After 
Mean Mean 

Treatment Program ng/mL ng/mL 
Clomiphene 50 mg d. 3-5 9.3 23.3) 

(n=5) 
Clomiphene 50 mg d. 3-5 with 9.9 16.67 
Prednisone or dexamethasone 

(n=7) 
Clomiphene 50 mg d. 3-7 8.9 16.49 

(n=20) 
Clomiphene 50 mg d. 3-7 with 7.9 20.0* 
Prednisone or dexamethasone 

(n=9) 


1. p=.090 (Aspin-Welch) 

2. p=.021 (Equal-variance t-test) 

3. p=.015 (Wilcoxon Rank-Sum test) 
4. p=.015 (Wilcoxon Rank-Sum test) 


Table 46-7: P+7 Progesterone Levels 
Before Clomiphene and with Clomiphene 


Before Rx After Rx 
Mean Mean 
Treatment Program ng/mL ng/mL 
Clomiphene alone 8.0 16.3! 
(n=34) 
Clomiphene with Vitamin B, 9.7 14.87 
(n=10) 
Clomiphene with prednisone 6.6 19.8° 
or dexamethasone 
(n=24) 


1. p=.0001 (Wilcxon Rank-Sum test) 
2. p=.029 (Wilcoxon Rank-Sum test) 
3. p=.0001 (Wilcoxon Rank-Sum test) 


In each case, there was a significant increase in the 
postovulatory progesterone level. This was greatest 
with the addition of prednisone and dexamethasone. 


Low-dose Menotropin Progression 

iad senaltliae Ncasneees 
It has been shown that a low-dose, preovulatory imple- 
mentation of human menopausal gonadotropin therapy 
can be effective in the treatment of those patients with 
regular menstrual cycles and poor cervical mucus.”” This 
program utilized one ampule (75 IU) of HMG from days 
5 through 11 of the cycle. If there was no response, the 
dosage was increased to two ampules. In this case, be- 
cause these women were having regular cycles to begin 
with, the use of HCG was not necessary to insure ovu- 
lation. This HMG protocol was found to be more effica- 
cious than IUI, [VF or GIFT.” 


The low-dose menotropin progression is shown in Table 
46-8. The program starts with one ampule (75 IU) given 
intramuscularly (IM) days 3 to 7 of the cycle. If there is 
not an adequate response, then two ampules are given 
(150 IU) from days 3 to 7 of the cycle. It is possible to go 
somewhat higher than this but it is extremely important 
that careful monitoring with ultrasound and E, levels be 
done. Low-dose menotropin therapy needs to be moni- 
tored carefully. The monitoring system is outlined in 
Table 46-9. 


The CrMS is again used to monitor the intensity of the 
mucus cycle, the length of the post-Peak phase and the 
presence of any abnormal bleeding. Pre-Peak E, levels 
are obtained every other day from Peak —6 through Peak 
+2. It is the aim to have the E, Peak level at greater than 
26.0 ng/dL and less than 90.0 ng/dL. Ultrasound exami- 
nations should also be done at least on Peak —2 and 
Peak +3. The first ultrasound evaluates the presence of 
follicles and the number stimulated. The Peak +3 ultra- 
sound evaluates the presence of a corpus luteum or a 
luteinized unruptured follicle (LUF). Finally, Peak +7 
progesterone and E, levels are also obtained with the 


Table 46-8: Low-Dose Menotropin Progression: 
Infertile Women with Regular Menstrual Cycles 


Start with... One amp (75 IU) 


day 3-7 of cycle 


then move to... Two amps (150 IU) 


day 3-7 of cycle’ 


1. One may go somewhat higher than this but very careful monitoring 
with ultrasound and E. levels is manditory. 
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same goals in mind as with the low-dose clomiphene 
protocol. 


Use of HCG 

a 
The use of HCG in support of ovarian function in infer- 
tile women with regular menstrual cycles is outlined in 
Table 46-10. In fact, HCG can be used for three pur- 
poses: luteal phase support, follicular phase support 
and/or a follicular rupture triggering dose. 


In luteal phase support, HCG is generally provided at a 
dosage of 2,000 IU, IM or SQ on Peak +3, 5, 7 and 9. If 


Table 46-9: Monitoring Low-Dose Menotropin 
with or without Mini-Dose HCG Therapy 
Medical Support Program 


Monitoring Technique Important Observation 


CrMS « Mucus cycle intensity 
e Length of post-Peak phase 
« Presence of abnormal bleeding 
« Other factors 


Pre-Peak E2 levels 
QOD P-6 through P+12 


+ E, Peak level 
> 26.0 ng/dL 


+ E, Peak level 
< 90.0 ng/dL 


Ultrasound examination « P-2 ultrasound evaluates 

P-2 through P+3 presence of follicles and 
number stimulated 

« P+3 ultrasound evaluates 


presence of corpus luteum or 
a LUF 


P +7 Progesterone 
and E, level 


« Progesterone level should be 
13-15 ng/mL or greater 

e E, level should be 12 ng/dL or 
greater 


Table 46-10: Various Uses of HCG 
in Support of Ovarian Function: 
Infertile Women with Regular Cycles 


Indication Dosage 


Luteal phase support ¢ 2,000 IU HCG P+3, 5, 7,9 


Follicular phase support « 100 - 200 IU SQ 7 days before 


Peak Day through P+2 


« 10,000 units IM when follicle 
reaches 1.8 mm (MFD) or 
patient is near Peak Day 


Follicular rupture 
triggering dose 


the post-Peak phase is too long on that dosage, then it 
can be decreased to Peak +3, 5 and 7. If the progester- 
one and E, levels are too high, then the overall dose can 
be decreased to 1000 1U. 


For follicular phase support, a “mini-dose” HCG can be 
provided. This dosage is given in the amount of 100- 
200 IU, HCG, SQ, beginning seven days prior to the 
Peak Day and continuing every day through Peak +2. 
HCG is used as an LH substitute. It has recently been 
shown that with the use of low-dose HCG during the 
preovulatory phase of the cycle there was an enhanced 
production of preovulatory E, by the developing fol- 
licle. This resulted in a decreased amount of rFSH dose 
necessary to stimulate the ovarian follicle while replac- 
ing it with the much less expensive HCG. 


In the normal menstrual cycle, continued dominant fol- 
licle growth, in spite of declining FSH levels is likely 
brought about by LH stimulation of granulosa cells that 
have acquired LH receptors. It was demonstrated that 
low-dose HCG is capable of directly stimulating ovarian 
follicle development in the presence of fixed or increas- 
ing FSH levels.***’ HCG selectively binds to LH recep- 
tors and exerts the same actions as LH, however, be- 
cause its half-life is more prolonged, HCG is approxi- 
mately six times more potent than LH. This longer half- 
life is somewhat ideal in that the longer decay period of 
HCG can insure a more stable stimulation of LH recep- 
tors over the 24-hour intervals between hormone ad- 
ministrations. 


HCG can also be used to mimic the LH surge. Generally 
speaking, 10,000 units of HCG are given when the fol- 
licle reaches 1.8 mm in size (mean follicular diameter by 
ultrasound) and/or the endometrium is greater than or 
equal to 9 mm in thickness. Generally speaking, this will 
be about two days prior to the onset of the Peak Day 
and can be estimated from previous cycles. 


High-dose Clomiphene Program 

ccc stl ABEL Ahem 
A “high-dose” clomiphene citrate program is reserved 
for those patients who have polycystic ovarian dis- 
ease. In this group of patients, the initial starting dose 
is 50 mg per day from day 5 through 9 of the cycle (the 
standard starting dose of clomiphene). If a menstrual 
period does not occur by day 35 and the patient is not 
pregnant, then 200 mg of progesterone is administered 
IM to initiate a period (Table 46-11). Once the menstrual 
flow begins, the dosage is increased to 100 mg by mouth 
every day (QD) day 5 through 9 of that cycle. Ifa period 
does not occur by day 35 and pregnancy or ovulation 
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Table 46-11: High-Dose Clomiphene Progression: 
Infertile Women with 
Long and Irregular Menstrual Cycles 


Initial dose 50 mg PO QD d. 5-9 of 
cycle 


If no period by day 35 200 mg progesterone IM 
to initiate period 

Then 100 mg PO QD d. 5-9 of 
cycle 


If no period by day 35 200 mg progesterone IM 
to initiate period 


Then 150 mg PO QD d. 5-9 of 
cycle 
If no period Then patient is clomi- 


phene resistant 


has not occurred, then 200 mg of progesterone is once 
again given IM to initiate a menstrual flow. The dosage 
is then increased to 150 mg by mouth every day (PO 
QD) day 5 through 9 of the cycle. Ifno menstrual period 
occurs, and/or no pregnancy occurs over a six-cycle 
time frame (regardless of the dosage of clomiphene, so 
long as regular ovulatory cycles are occurring), then 
the patient is considered to be clomiphene resistant. 


It can be of some assistance to administer a corticoster- 
oid such as dexamethasone or prednisone. This may 
enhance the effect of clomiphene and decrease the inci- 
dence of resistance.’ However, while ovulation rates 
are fairly high with clomiphene in patients who have 
polycystic ovarian disease, the pregnancy rate remains 
quite low. 


Of course, these patients should also be evaluated for 
insulin resistance and, if necessary, metformin should 
be prescribed. At the same time, however, it must be 
recognized that the best pregnancy rates ultimately come 
as a result of ovarian wedge resection. This surgical 
procedure, which was abandoned many years ago for 
reasons that no longer exist, is ultimately the very best 
treatment for these patients. Usually, even following a 
wedge resection, clomiphene is still used. The ovaries 
are much more receptive to the use of clomiphene under 
those circumstances. 

In monitoring patients on the “high-dose” clomiphene 
program (Table 46-12), the CrMS is used in the same 
fashion as it is with all other monitoring in 
NaProTECHNOLOGY. It is an essential tool to monitor- 
ing the type of cycle that is occurring and whether or 
not there is an adequate mucus cycle to define fertility. 


Table 46-12: Monitoring High-Dose 
Clomiphene Therapy for Women with 
Long and Irregular Menstrual Cycles 


Monitoring Technique Important Observation 


CrmMS e Presence of a mucus cycle 
with a Peak Day 


« Length of post-Peak phase 
e Presence of abnormal bleeding 
¢ Other factors 


P + 7 Progesterone 
and E, level 


« When cycles become regular 
« Progesterone should be 
13-15 ng/mL or greater 
e E. level should be 12 ng/dL or 
greater 


Table 46-13: P+7 Progesterone Levels 
with Higher-Dosage Clomiphene 
Before and with Treatment 


Before After 
Mean Mean 
Treatment Program ng/mL ng/mL 
Clomiphene 100 mg d. 5-9 5.6 14.9' 
(n=5) 
Clomiphene 100 mg or more d. 5-9 8.3 22.3? 
with prednisone or dexamethasone 
(n=8) 


1. p=,.01 (Equal-variance t-test) 
2 p=.0005 (Equal-variance t-test) 


ee 


In addition, Peak +7 progesterone and E, levels are also 
drawn with the same parameters in mind as that previ- 
ously described for regular menstrual cycles. 


The Peak +7 progesterone levels with a higher-dose 
clomiphene both before and with treatment are noted in 
Table 46-13. At 100 mg of clomiphene from days 5 
through 9 of the cycle, there is a significant increase in 
the production of progesterone during the luteal phase 
of the menstrual cycle. 


Treatment of Amenorrhea 
2 
In patients with amenorrhea, an adequate evaluation 
for the underlying cause of their amenorrheic state is 
necessary. Most cases will be related to hypothalamic 
amenorrhea while others may be related to hyper- 
prolactinemia or even Kallmann syndrome (Table 46- 
14). The medical support for ovarian function in 
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women with hypothalamic amenorrhea is to first of all, 
use naltrexone up to a dosage of 150 mg per day (build- 
ing up very slowly to that dosage). If this fails, then 
they are a candidate for ovarian and target organ stimu- 
lation with the pulsatile administration of GnRH by in- 
fusion pump.*” 


In the case of hyperprolactinemia, the presence of a 
pituitary adenoma needs to be ruled out. The treatment 
is to use either bromocriptine (Parlodel) or cabergoline 
(Dostinex). 


In Kallmann syndrome (anovulation with anosmia), the 
use of pulsatile GnRH by infusion pump is also uti- 
lized.*° 


The ability to monitor the pulsatile GnRH is shown in 
Table 46-15. This monitoring is more extensive than what 
is used for any of the other ovulation-related programs. 


Table 46-14: Medical Support for Ovarian 
Function in Women with Amenorrhea 


Indication Dosage 
Hypothalamic amenorrhea _ « First, naltrexone to 150 mg per 
day 
e If this fails, then GnRH by 
pump 


Hyperprolactinemia « Bromocriptine 


« Dostinex 


Kallmann syndrome e GnRH by pump 


Table 46-15: Monitoring Pulsatile GnRH Therapy 
in Medical Support of Ovarian Function 
in Patients with Hypothalamic Amenorrhea 


Monitoring Technique Important Observation 


CrmMS e Observe for regulation of the 
cycle 
« Then for mucus intensity, 
length of post-Peak phase and 
abnormal bleeding 


Ovarian ultrasound « Day 5 of cycle as baseline 


« Daily from P-5 through FR 


E, levels « Daily levels to observe for 
over-stimulation (P-5 through 
FR) 

P+7 P+E, « To observe for optimal luteal 


function 


The CrMS is once again used for its usual important 
functions. Ovarian ultrasound, however, is used more 
vigorously to monitor the growth and development of 
the follicles and the number of follicles present. Estra- 
diol levels during the preovulatory phase of the cycle 
are measured daily to monitor the potential for 
overstimulation and Peak +7 progesterone and E, levels 
are also monitored to insure adequate luteal function. 


Implementation of Protocols 

——_—. 
In approaching a patient for the implementation of one 
or more of the above protocols, an adequate evaluation 
is necessary and has been previously discussed. This 
evaluation will determine whether or not a follicular 
phase deficiency, luteal phase deficiency or an ovula- 
tion-related defect is present. It would also tell one 
whether or not there is a target organ dysfunction (en- 
docrine receptor disorder) with the production of cervi- 
cal mucus or the endometrial lining. This is determined 
by the presence of dry or limited mucus cycles or ultra- 
sound evidence of an endometrium that is too thin. The 
abnormal bleeding that shows on the CrMS chart (es- 
pecially premenstrual bleeding and/or tail-end brown 
bleeding) is also of significance. General medical sup- 
port for these women is also necessary and is described 
below. 


Follicular Phase Function 


Once the endocrine profile of the menstrual cycle has 
been reviewed, it can be determined whether or not the 
woman has Level AAA, AA, A, B, or C follicular phase 
function. In Level A, follicular function is normal and 


Table 46-16: NaProTechnology 
Medical Support for Different Levels 
of Follicular Phase Deficiency 
(Infertile Women with Regular Menstrual Cycles) 


Level of Follicular 
Phase Deficiency Medical Support 
Level A, B, or C « No treatment if above the 


mean 

« Low-dose clomiphene if below 
the mean: 25 or 50 mg PO QD 
d. 3-5 of cycle 

OR 

« Low-dose menotropins days 3- 
7 of cycle and mini-dose HCG 
d. 8 through P+2 


Level AAA. AA « No treatment 
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there is no treatment necessary if the Peak level of E, is 
above the mean (26.0 ng/dL). However, if the Peak level 
of E, is below the mean, than the low-dose clomiphene 
protocol is indicated starting at the 25 mg per day, day 3 
through 5 of the cycle. 


In a Levels B and C follicular phase function, the peri- 
ovulatory E, levels are substantially decreased. In this 
case, the low-dose clomiphene protocol beginning at 
the 25 mg dosage is implemented. If that protocol does 
not work effectively, it can be increased or a move to the 
low-dose menotropin protocol can be used with or with- 
out mini-dose HCG. 


In Levels AAA and AA follicular phase function, the E, 
levels are higher than normal and, so long as there is no 
ovulation-related defect associated with it, preovula- 
tory treatment is generally not necessary. 


Luteal Phase Deficiency 


There are five different types of luteal phase deficiency 


which have been described (see Chapter 35), Each of 


these approaches requires a slightly different implemen- 
tation of therapy. HCG and/or clomiphene are the main- 
stays of treatment for this aspect of the problem. 


Ina Type I luteal phase deficiency where the luteal phase 
is short and suboptimal, HCG in the dosage of 2000 IU 
provided either IM or subcutaneously on Peak +3, 5, 7 
and 9, is used. Often, low dose clomiphene may also be 
necessary. 


Ina Type II luteal phase deficiency, a significantly sub- 


Table 46-17: Medical Support for 
Different Types of Luteal Phase Deficiency 
(Infertile Women with Regular Menstrual Cycles) 


Type of Luteal 
Phase Deficiency Medical Support 
Type | « HCG: 2,000 IU IM or SQ 
P+3,5,7,9 
Type Il « Low-dose clomiphene plus 
HCG: 2,000 IU IM or SQ P+3, 
§,7.9 
Type Ill « HCG: 2,000 IU IM or SQ 
P+5,7,9 
Type IV « HCG: 2,000 IU IM or SQ 
P43)/5\:7 
Possible follicular phase support 
Type V « Post-Peak E, support 


optimal profile of progesterone is identified. This is usu- 
ally associated with a follicular phase deficiency, so a 
combination of low-dose clomiphene along with the 
post-Peak HCG protocol is utilized. 


In a Type III luteal phase deficiency, a deficiency in 
which the progesterone levels drop precipitously at the 
very end of the menstrual cycle (usually the last seven 
days), HCG is administered to stimulate the corpus lu- 
teum to produce more progesterone and E, only on Peak 
+5, 7 and 9. The preovulatory E, profile is usually nor- 
mal and thus no follicular stimulation is necessary. 


In a Type IV luteal phase deficiency, a deficiency in 
which the amount of progesterone being produced is 
significantly decreased early in the luteal phase, HCG is 
administered only on Peak +3, 5 and 7 and ifa follicular 
phase deficiency is present, it should be treated. 


Ina Type V luteal phase deficiency, a deficiency which 
is an isolated E, deficiency, the patient is supplemented 
with E, either in the form of | mg to 2 mg by mouth every 
day at bedtime (PO QD hs) Peak +3 through 12 or 5 mg 
of triestrogen mouth every day at bedtime (PO QD hs) 
Peak +3 through 12 or one or the other of these used 
vaginally (in a non-sustained-release form) from Peak 
+3 through Peak +12. 


For Ovulation Defects 
Medical support for the different types of ovulation 


defects determined by ultrasound assessment is out- 
lined in Table 46-18. Ifa mature follicle with a positive 


Table 46-18: Medical Support for 
Different Ovulation Defects 
as Determined by Ultrasound Assessment 
(Infertile Women with Regular Menstrual Cycles) 


Type of Ovulation 
Defect Medical Support 
MF: + « No treatment needed 
MF: - + Low-dose clomiphene 
e Low-dose monotropins and 
mini-dose HCG 
LUF « Menotropins + 10,000 units 
HCG 
« Menotropins + mini-dose HCG 
IFS: +, -, Re 
PR: +, —, Re « Low-dose clomiphene 


AF « Possibly low-dose menotropins 
and mini-dose HCG 
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Table 46-19: Treatment for LUF Syndrome with 
Gonadotropins and HCG! 


Total 
Patients Treatment Ovulated Pregnant 
N n n 
22 Serial HMG with 10,000- 21 15 


15,000 IU HCG or 15,000 
1U HCG mixed with 150 IU 
HMG when follicle is mature 


1. From: Check JH, Diettrich C, Newroozi K, et al: Comparison of Vanous Thera- 
pies for the Luteinized Unruptured Follicle Syndrome. int J Fert 37:33-40, 1992 


cumulus oophorus is identified and there is no follicular 
phase hormone deficiency, then no treatment is usually 
necessary. 


For all of the other ovulation-related defects, either the 
low-dose clomiphene or low-dose menotropin regimen 
is instituted. This may or may not be with the addition 
of the mini-dose HCG protocol. 


The one exception is LUF syndrome where menotropins 
plus a triggering dose of 10,000 units of HCG or 
menotropins associated with the use of preovulatory 
mini-dose HCG support is the approach of choice. A 
program such as this has been reported by Check, et 
al,** the results of which are shown in Table 46-19. The 
very best treatment for the LUF syndrome was with a 
combination of HMG and a triggering dose of either 
HCG ora combination of HCG and HMG. 


Mucus Enhancers 


A key ingredient in the approach of NaProTECHNOLOGY 
to the treatment of infertility is the use of mucus-en- 


hancing agents. These agents, along with the type of 


mucus cycle and their use are outlined in Table 46-20. 


In Figure 46-12, the well-recognized, antagonistic ef- 
fects of clomiphene citrate on the production of cervi- 
cal mucus is demonstrated. In the first cycle, the mucus 
cycle score is 5.3 when clomiphene is not being used. In 
the second cycle, when a low-dose clomiphene citrate 
protocol was begun, the mucus cycle score (MCS) was 
0.0. This observation can easily be made when women 
are monitoring their cycles using the CrMS. In order to 
be successful in implementing the use of clomiphene, 
countering not only its antiestrogenic effects, but also 
its effect on the pre-existing limited mucus cycles, is 
critical. This effect has been previously recognized by 
others (Figures 46-13 and 46-14).°°°! 


A number of years ago, it was demonstrated that Vita- 
min B, ina dosage form of 500 mg ina sustained-release 
format taken on a daily basis could improve mucus pro- 


Table 46-20: Medical Support forDifferent 
Anomalies of Cervical Mucus 
(Infertile Women with Regular Menstrual Cycles) 


Type of Mucus 
Cycle Mucus Enhancement 
Dry cycles « Vitamin B, 500 mg SR PO QD 


« Amoxicillin 500 mg PO TID 
P-4 through P 


¢ Guaifenesin P-4 through P+2 
« Prednisone (optional) 


Limited mucus cycles « Vitamin B, 
« Amoxicillin 


« Guaifenesin 


Regular mucus cycles + Vitamin B, (optional) 
« Amoxicillin (optional) 


« Guaifenesin (optional) 
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Figure 46-12: The effects of clomiphene on mucus production. In the second cycle, a cycle in which clomiphene was used, the 
cycle was dry and the mucus cycle score was 0.0 (From: Pope Paul VI Institute research, 2004). 
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Cervical Mucus Score (Mean + SEM) 
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Figure 46-13: The E, concentrations and cervical mucus scores in women receiv- 
ing 150 mg of clomiphene on cycle day 3 through 7 (red) and an untreated ovulatory 
control subjects (blue). The number in parentheses is the number of observations 
(From: Maxson WS, Pittaway DE, Herbert CM, et al: Antiestrogenic Effect of Clomi- 
phene Citrate: Correlation with Serum Estradiol Concentrations. Fertil Steril 42:356- 


359, 1984). 


HED Untreated ovulatory control subjects 
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on cycle days 3to7 


Number of patients 


POOR INTERMEDIATE GOOD 
(1-3) (4-6) (7-9) 


Cervical Mucus Scores 


Figure 46-14: Comparison of cervical mucus scores on the 
day of Peak E, concentration in subjects receiving 150 mg of 
clomiphene on cycle days 3 to 7 (gold) and untreated ovula- 
tory control subjects (blue) (From: Maxson WS, Pittaway DE, 
Herbert CM, et al: Antiestrogenic Effect of Clomiphene Citrate: 
Correlation with Serum Estradiol Concentrations. Fertil Steril 
42:356-359, 1984). 


Table 46-21: Effects of Medication on the 


Mucus Cycle Score (MCS) 
MCS McS 
Medication Before Rx After Rx 
Clomiphene citrate 49 4.1! 
(n=20) 
Ampicillin/amoxicillin 4.0 9.0? 
(n=11) 
Vitamin B, (pyridoxine HCl) 41 6.4 
(n=16) 


1, p=,5268 (Equal-variance t-test) 
2 p=.0032 (Equal-variance t-test) 
3. p=.05 (Aspin-Welch t-test) 


duction. This is demonstrated in Figure 46-15. In the 
absence of Vitamin B,, the MCS was 1.0. With the addi- 
tion of Vitamin B,, it increased to 5.7. 


In addition to the above, it was also observed many 
years ago by women who were charting their menstrual 
and fertility cycles that when an antibiotic was taken, 
especially ampicillin, the cervical mucus discharge in- 
creased significantly. Thus, the best mucus-enhancing 
agent currently available is one of the penicillin antibi- 
otics. This is demonstrated in Figure 46-16 where the 
mucus cycle score in the first cycle without ampicillin is 
0.0. With ampicillin, it increases to 8.0 in the second 
cycle and in the third cycle, when ampicillin was no 
longer used, the mucus cycle score once again de- 
creased to 1.0. These are three consecutive cycles in 
the same patient. 


The effects of medication on the mucus cycle score are 
outlined in Table 46-21. Clearly clomiphene decreases 
mucus production. However, either ampicillin or 
amoxicillin will significantly increase it as will Vitamin 
B,. Furthermore, guaifenesin has been shown to improve 
mucus scores as well. Thus, these are the main ingredi- 
ents to the enhancement of cervical mucus. 


The exact mechanism as to why the antibiotics will im- 
prove mucus production is not entirely known. It is 
thought that it may enhance the utilization of estrogen 
at the target organ. It is known, for example, that women 
taking oral contraceptives have a higher pregnancy rate 
in the first cycle or two when they concomitantly use 
antibiotics for various reasons.*>** 
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Figure 46-15: In the second cycle, Vitamin B, 500 mg sustained-release was initiated. The mucus cycle score went from 1.0 
to 5.7 (From: Pope Paul VI Institute research, 2004). 
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Figure 46-16: In the first and third cycle, no ampicillin was used. In the second cycle, ampicillin was used as a mucus enhancer 
and the mucus cycle score increased to 8.0 (From: Pope Paul VI Institute research, 2004). 


Table 46-22: Medical Support for Abnormal 
Bleeding and Continuous Discharge 
(Infertile Women with Regular Menstrual Cycles) 


Table 46-23: General Medical Support for 
Infertile Women with 


Regular Menstrual Cycles 
Medical Support 


indication Types of Medical Support 
Abnormal bleeding 
Premenstrual bleeding »« HCG 4 B-endorphins « Naltrexone 
+ Progesterone ? Prolactin * Bromocriptine 
PS cr t Androgens + Dexamethasone 
Tail-end brown bleeding « HCG Maximize effects of « Dexamethasone 
« Antibiotics clomiphene or menotropins » Bromocriptine 
Inadequate nutrition « Diet and nutrition 
Continuous discharge « Education 
Cees Siersion Wars: \< Hyimeston Too much or too little « Moderate exercise program 
exercise 


Frequent “2W" « Antibiotics 
observations 
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Other medications that have been used to improve mu- 
cus production while using clomiphene have included 
prednisone and ethinyl estradiol.** Prednisone is used 
only sparingly, and our use of ethinyl estradiol has been 
too limited to comment. 


Abnormal Bleeding and Discharge 


The CrMS fertility chart may also show abnormal bleed- 
ing patterns such as premenstrual spotting or tail-end 
brown bleeding. Each of these may be reflective of an 
underlying hormonal dysfunction, especially decreased 
progesterone production. In addition, they may be a 
sign of a chronic endometritis. Treating this with HCG 
support during the post-Peak phase of the cycle or an- 
tibiotics can be helpful. The recommended antibiotic 
would be either clarithromycin or metronidazole. If a 
continuous mucus discharge occurs which is consis- 
tent with the presence of a cervical eversion, then the 
cervix should be hyfercated. 


If “frequent 2W” observations are made, then a cervical 
infection may very well be present. Culturing the cervix 
for the appropriate bacteria can be helpful and adminis- 
tering the bacteria-specific antibiotic is important. 


General Support 


General support is also provided to the patients trying 
to achieve a pregnancy. One of these is to implement 
naltrexone therapy if their beta-endorphin levels are 
decreased. Naltrexone can have the effect of improving 
the function of the pituitary production of FSH and LH. 
This, in turn, can have an effect on improving ovarian 
function. 


If the prolactin levels are elevated, then bromocriptine 
can be utilized and if androgen levels are increased, 
then dexamethasone should be used. This is all out- 
lined in Table 46-23. 


SE 


A number of examples of pregnancies achieved after 
the organic disease has been treated and the ovarian 
and target organ dysfunction has been treated are illus- 
trated. Each treatment is tailor-made to the individual 
patient based upon their hormonal profiles, results of 
their ultrasound studies, CrMS charting and results of 
laparoscopy. 


In Figure 46-17, naltrexone is used in very low dose 
along with post-Peak HCG for luteal phase support. Preg- 
nancy was established with fertility-focused intercourse 
and she delivered a full-term, healthy infant. 


In Figure 46-18, three examples of the use of clomiphene 
citrate are presented. In two of the three patients, post- 
Peak HCG support was also provided. In all three cases, 
pregnancy was established and a full-term, healthy in- 
fant was born. 


In Figure 46-19, a traditional use of menotropins 
(Pergonal) was used from days 3 through 15 of the men- 
strual cycle with a triggering dose of HCG on day 15. 
Pregnancy was established and she had a full-term de- 


livery. 


In Figure 46-20, a slightly more restrictive use of 


menotropins was implemented. In this case, the FSH/ 
LH was used on days 6 through 11 of the cycle. The 
mucus cycle was identified and selected for intercourse 
and post-Peak HCG was implemented. Pregnancy was 
achieved and the patient had a normal, healthy preg- 
nancy. 


In Figure 46-21, a low-dose menotropin protocol was 
used from days 3 through 6 of the cycle. This patient 
had a long-standing history of unruptured follicles and 
had undergone multiple cycles of clomiphene without 
success. In this case, FSH/LH, 3 amps, days 3 through 
6 of the cycle were implemented and then mini-dose 
HCG was used. The HCG is used as an LH substitute. 
She had an excellent mucus cycle and achieved a preg- 
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Figure 46-17: Pregnancy achievement with the use of naltrexone and HCG (post-Peak) (From: Pope Paul VI Institute research, 
2004). 
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Figure 46-18: Achieving pregnancy with the use of low-dose clomiphene progression (From: Pope Paul VI Institute research, 
2004). 
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Figure 46-19: The use of FSH/LH for the stimulation of ovulation and a triggering dose of HCG with pregnancy ensuing (From: 
Pope Paul VI Institute research, 2004). 
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Figure 46-20: The use of low-dose FSH/LH and postovulatory HCG for pregnancy achievement (From: Pope Paul VI Institute 
research, 2004). 
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Figure 46-21: Low dose FSH/LH and mini-dose HCG for pregnancy achievement (From: Pope Paul VI Institute research, 2004) 
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Figure 46-22: High dose clomiphene in a patient with polycystic ovarian disease (From: Pope Paul VI Institute research, 2004). 
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nancy, delivering a healthy baby at full term. 


In Figure 46-22, a patient with polycystic ovary syn- 
drome who ‘ ae and irregular cycles along with 
dysfunctional uterine bleeding is being treated with the 
high-dose clomiphene protocol. The extensive dysfunc- 
tional uterine bleeding, which is present prior to the 
implementation of clomiphene, is replaced by regular 
cycles, a reasonably good mucus cycle and ovulatory 
cycles as well. 


In Figure 46-23, a patient with hypothalamic amenor- 


rhea is shown. She used the pulsatile administration of 


GnRH by the use of a portable infusion pump to initiate 


her ovulation. In the second cycle of treatment, she 
achieved pregnancy and subsequently had a normal, 
healthy baby. 


In Figure 46-24, a patient with Kallmann syndrome is 
shown. With the use of pulsed GnRH, she achieved this 
pregnancy along with a second one and delivered two 
healthy babies. 


In Figure 46-25, an experimental protocol using small 
doses of “booster” GnRH are shown.®’ In this case, the 
GnRH dosage was 50 meg subcutaneously, day | 
through 12 of the cycle. The use of GnRH in this fash- 
ion will stimulate the endogenous production of FSH 
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Figure 46-23: The treatment of hypothalamic amenorrhea with the pulsatile administration of GnRH (From: Pope Paul VI Institute 


research, 2004). 
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Figure 46-24: The treatment of Kallmann syndrome with the use of pulsatile GnRH (From: Pope Paul VI Institute research, 2004). 
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Figure 46-25: The use of “booster” GnRH for pregnancy achievement (From: Pope Paul VI Institute research, 2004). 


and LH from the anterior pituitary gland. In this way, it 
is used as a menotropin substitute. HCG was used post- 
Peak to support the luteal phase and naltrexone, ampi- 
cillin and levothyroxine were also used to support the 
cycle. In the second cycle, pregnancy was achieved 
and she delivered a normal, healthy baby. 


fa ene 
There are a few side effects in the use of clomiphene 
and/or the gonadotropins. In addition, some side ef- 
fects of amoxicillin, Vitamin B, and HCG will also be 
reviewed. 


Clomiphene Citrate 


This medications is usually very well tolerated. About 
10 percent of clomiphene-treated women will experience 
vasomotor flushes or hot flashes. Mood swings can be 
common, but are almost always dose-dependent and 
are much more severe in higher doses. In the low-dose 
regimens typically used at the Pope Paul VI Institute, 
mood swings are very uncommon.” 


Other side effects which were observed in less than 2 
percent of patients include visual disturbances, blurred 
or double vision, scotomata and light sensitivity. These 
are generally reversible, although optic neuropathy has 
been described.°' When visual disturbances are identi- 


fied, it is prudent to discontinue the treatment and use 
alternative approaches. 


The risk of multiple gestation has been reported to be 
approximately 8 percent.’ Most of these are twin gesta- 
tions, but triplets and higher order pregnancies can oc- 
cur, although rare. At the Pope Paul VI Institute, the 
overall multiple gestation rate has been reduced to 3.2 
percent. 


Ovarian hyperstimulation syndrome can be observed 
in patients with large doses. This condition can become 
very severe with massive ovarian enlargement, progres- 
sive weight gain, severe abdominal pain, nausea and 
vomiting, hypovolemia, ascites and oliguria. This is 


generally considered to be a very rare complication of 


clomiphene and is more likely with gonadotropins. 


Endometrial thickness has been a concern with the use 
of clomiphene.™** However, Check, et al. have shown 
no difference in the mean endometrial thickness during 
the first six cycles of therapy, nor did they show a trend 
for thickness to increase or decrease with successive 
cycles either with or without the addition of ethinyl es- 
tradiol. However, others have shown that ethinyl estra- 
diol can reverse any deleterious effects that might be 
observed on endometrial development with clomi- 
phene.** 
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Gonadotropins 


With regard to gonadotropin stimulation, the main two 
side effects are ovarian hyperstimulation syndrome and 
multiple gestation.” 


The incidence of severe ovarian hyperstimulation syn- 
drome (OHSS) ranges from an incidence of less than .01 
percent up to 3.9 percent. When severe OHSS is diag- 


nosed, hospitalization may be necessary for control of 


fluid imbalances, maintenance of vital organ perfusion, 
prevention of hypercoagulation, and contro] of pain. 
Hemoconcentration should be avoided, maintaining the 
hematocrit at less than 45 percent.*’ It should be noted 
that in 25 years of experience with treating ovarian and 
target organ dysfunction using NaProTECHNOLOGY 
techniques, severe ovarian hyperstimulation syndrome 
has never been observed. 


The multi-fetal gestation rate can be very high ranging 
from 20 to 45 percent. This is associated with the prac- 
tice of superovulating the ovaries and trying to achieve 
8 to 10 follicles in each ovary at the time of ovulation. It 
is with the gonadotropins that the septuplet/octuplet- 
type pregnancies have occurred. Gonadotropins are also 


used frequently in ART programs for superovulation of 


the ovaries and harvesting of ova. In such situations, 
with the practice of implanting multiple embryos, mul- 
tiple pregnancy is very high as well. Again, it is worth 
stating that the multiple pregnancy rate at the Pope Paul 
VI Institute is 3.2 percent. 


Vitamin B, 


The use of pyridoxine hydrochloride (Vitamin B,) has 
been shown to be associated with a sensory neuropa- 
thy especially when used in fairly high doses.°~” In 
one report, the clinical picture of a pure sensory central- 
peripheral distal axonopathy was consistent. The pyri- 
doxine dose was 200 to 5,000 mg per day, and in almost 
all cases, the dosage was beyond one gram per day. In 
our experience with the use of Vitamin B,. we have not 
observed this as a problem or difficulty. In 25 years we 
have seen one case of mild sensory “tingling” as a re- 
sult of Vitamin B, therapy. It is thought that because 
this approach has consistently used a sustained-release 
form of Vitamin B, (500 mg sustained-release capsules) 
that the blood levels with such an approach would be 
lower than with the standard Vitamin B, tablets. As a 
result, even though the dosage is higher, the blood lev- 
els would be expected to be lower and these side effects 
should not be observed. 


We have observed, on occasion, some gastric upset or 
nausea as a result of Vitamin B, and this is particularly 
true if used in association with naltrexone. If that oc- 
curs, one or the other should be discontinued and the 
patient will tolerate it much better. 


Antibiotics 


We now have over 25 years of experience with the use 
of antibiotics as a mucus-enhancing agent. During this 
period of time, the main side effect that we have ob- 
served, which would be expected, is the finding of yeast 
infections that occur periodically in women on this dos- 
age program. Otherwise, we have seen no other effects 
including allergic reactions. However, we do make it a 
practice not to prescribe these antibiotics in patients 
with previous history of allergic reaction of any type. 


If the patient does develop a yeast infection on 
amoxicillin or ampicillin, we would normally switch her 
to cefaclor (Ceclor) and that usually is well tolerated. If 
yeast infections continue to be persistent, treating the 
patient and her husband with Diflucan, 150 mg by mouth 
(PO) at the end of her course of antibiotic treatment can 
keep this under control. 


We have seen no inclination towards increased resis- 
tance of organisms, although that is something which 
needs to be considered and followed closely. 


Human Chorionic Gonadotropin 


Human chorionic gonadotropin (HCG) is a well-toler- 
ated injection which normally does not cause much in 
the way of side effects. However, on occasion, either 
breast tenderness or nausea may occur as a result of 
the medication. In addition, if the woman develops an 
unruptured follicle and then it is stimulated by HCG, 
that may cause some pain or discomfort. This needs to 
be adequately observed and if an ovarian cyst devel- 
ops, then the HCG should be discontinued. The best 
treatment for an unruptured follicle which is painful, 
either with or without the stimulation of HCG is to give 
intramuscular progesterone 100 or 200 mg. This will de- 
crease the pain within a short period of time after its 
administration and will help its dissolution with the next 
menstrual cycle. Any person who has a consistent pat- 
tern of developing unruptured follicles (persistent luteal 
cysts), should not be considered a candidate for the 
use of HCG. 
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Other Medications For Treating Ovarian 
Dysfunction 


A number of other medications have been used to treat 
ovulation-related abnormalities. One that has been tested 


rather extensively is tamoxifen."'*! The overall rate of 


ovulation and pregnancy have been considered to be 
similar between tamoxifen and clomiphene and tamoxifen 
has been considered to be a suitable alternative to clo- 
miphene in the management of anovulatory infertility 
(long and irregular cycles). It has a chemical structure 
which is somewhat similar to clomiphene and a mecha- 
nism of action which is similar as well. The Pope Paul V1 
Institute has used tamoxifen but empirically found it 
not to be as suitable as clomiphene. 


Another drug, available in Europe, but not in the United 
States, is Cyclofenil. It has been shown to be somewhat 
effective in women with infertility with normal ovula- 
tory cycles with perhaps less effect on the cervical mu- 
cus.*?3 Because it is not available in the United States, 
we have no experience with it. 


Recently, a recombinant form of HCG (r-HCG) has been 
studied. A single dose of r-HCG 250 tg was found to 
be at least as effective as a single dose of 5,000 or 10,000 
IU of u-HCG but has apparently had some additional 
advantages which are typical of recombinant products. 
This includes less frequent and significant injection site 
adverse reactions with r-HCG as compared to u-HCG. 


Finally, the aromatase inhibitor, letrozole, has begun to 
receive increased attention.’ The aromatase inhibi- 
tors, which block estrogen synthesis and lower estro- 
gen levels are best known for their emerging role in 
treating breast cancer and preventing its recurrence af- 
ter tamoxifen therapy. 


Aromatase catalyzes the conversion of androstenedi- 
one and testosterone to estrone and estradiol respec- 
tively. It is present in the ovaries, brain, adipose tissue, 
muscle, liver, breast tissue and in malignant breast tu- 
mors. Third generation oral aromatase inhibitors are ex- 
tremely important in inhibiting aromatase without sig- 
nificantly inhibiting other steroidogenesis enzymes. 
They are reversible, completely absorbed and rapidly 
cleared from the body.** It was hypothesized that block- 
ing estrogen production from all sources by inhibiting 
aromatization would release the hypothalamic-pituitary 
axis from estrogenic negative feedback, thereby increas- 
ing gonadotropin secretion and thus stimulating ova- 
rian follicles. 


A second hypothesis suggested that aromatase inhibi- 


tors acted locally in the ovary to make follicles more 
sensitive to FSH. This might result in the accumulation 
of intra-ovarian androgens since inhibiting aromatase 
blocks the androgen substrate from being converted to 
estrogen. 


Mitwally and Casper believe that aromatase inhibitors 
have two main roles in the induction of ovulation. The 
first is to use it alone for the induction of ovulation and 
the second is to use it as an adjuvant in conjunction 
with other medications to improve the outcome of ovu- 
lation induction, especially gonadotropins.*° The dos- 
age of the aromatase inhibitor has not yet been fully 
established. Letrozole (Femara) has been used at a dos- 
age of 2.5 mg every day (QD) from days 3 through 7. 
Similar rates of ovarian stimulation have also been ob- 
tained with a single 20 mg dose of letrozole given on 
day 3 of the cycle when compared to the 5-day regi- 
men.” Mitwally and Casper believe that the single-dose 
regimen holds some excitement because of its conve- 
nience and simplicity.” The potential for administering 
higher doses is being explored. The optimum dose and 
regimen of administration, however, will most likely de- 
pend on the indication and objective of infertility treat- 
ment. A single-dose regimen would satisfy two goals: 
First, the achievement of maximum estrogen suppres- 
sion early in the menstrual cycle when it is desired; and 
second, allowing clearing of the aromatase inhibitor 
before the critical final stage of fertilization and embryo- 
genesis, to maximize safety and avoid any possible un- 
desirable effects of the aromatase inhibitors.“ A hypo- 
thetical calculation of the total amount of the aromatase 
inhibitor letrozole in the body after single and multiple 
dose administration is shown in Figure 46-26. 


A second aromatase inhibitor is anastrozole (Arimidex). 
The average percentage of total body aromatase inhibi- 
tion with letrozole is greater than 99.1 percent and with 
anastrozole it is 97.3 percent.“ 


Aromatase inhibitors are generally well tolerated with 
only hot flashes and general gastrointestinal complaints 
observed. In healthy, young women, aromatase inhibi- 
tors appear to be very safe.*° 


Ovarian and Breast eS 

In the early 1990's two epidemiologic studies were pub- 
lished which suggested that the risk of ovarian cancer 
might be increased in women exposed to various ovula- 
tion-inducing medications.”*”’ Subsequent studies, 
however, failed to corroborate these findings.”'" A 
pooled analysis of eight case-control studies. published 


629 


630 


The Medical and Surgical Practice of NaProTECHNOLOGY 


in 2002, concluded that neither fertility drug use nor use 
for more than 12 months was associated with invasive 
ovarian cancer.'"' In discussing this with patients they 
should be counseled that no causal relationship be- 
tween ovulation-inducing drugs and ovarian cancer has 
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Cha joter ra 


Male Infertility: 
Evaluation and Treatment 


| pawn’ is a biological function of both a husband 
and wife who, through sexual intercourse, unite their 
gametes. When a woman has difficulty achieving a preg- 
nancy, an evaluation for that problem must involve not 
only her but also her husband. This evaluation can be 
helpful at giving important information to the couple so 
they may better understand the future capability of their 
procreative potential. At the same time, it can be a com- 
plex and difficult area to work with. 


In 1677, Antoine van Leeuwenhoek, one of the inven- 
tors of the microscope, discovered the spermatozoa and 


described his findings in a letter to the Royal Society of 


London. He provided a detailed description of the liv- 
ing spermatozoon and their movement. He was the first 
to hypothesize that the sperm actually penetrate an egg 
at the moment of conception. ' 


Since that time, various attempts have been made to 


evaluate the male’s fertility and also to develop ways of 


treating it. Generally speaking this has been left up to 
the urologist, but experience would suggest that most 
urologists have little interest in male infertility problems 
and are quick to refer patients to an artificial reproduc- 
tion technologist. Thus, the author usually recommends 
that patients see a urologist mostly for the purpose of a 
physical examination. Any further evaluation and medi- 


cal treatment is something that the author usually un- 
dertakes himself. Family physicians are better qualified 
to undertake such examinations since this is a part of 
their standard of practice. For a gynecologist, however, 
while it is not a complex or difficult examination, it is out 
of their field of expertise. A urologist is also used for 
any surgical reconstruction that is necessary (for ex- 
ample, a varicocele repair or a vasovasostomy follow- 
ing vasectomy). 


The most common diagnostic categories observed in 
the evaluation of the male will be varicocele, idiopathic 
oligospermia, or obstruction of the vas deferens.? 


There are a variety of different fertility-impairing medi- 
cations that also need to be investigated. For example, 
anabolic steroids, cimetidine, steroidal antiandrogens 
(DES), cyclosporine, and phenothiazine will suppress 
to some extent the hypothalamic-pituitary-gonadal axis. 
Such medications as ketoconazole, sulfasalazine, 
valproic acid, spironolactone and allopurinol are directly 
gonadal toxic. In addition, calcium channel blockers, 
colchicine, nitrofurantoin and minocycline are known 
at least, on occasion, to impair fertilization.’ Other fac- 
tors such as marijuana use or the large ingestion of 
caffeine can also impair spermatogenesis. 
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It is also known that scrotal hyperthermia can impair 
spermatogenesis in men. It has been shown, for example, 
that the scrotal temperature of infertile men is signifi- 
cantly greater than that observed in men who are fertile. 
The higher the scrotal temperature, the more likely there 
will be spermatogenic alterations.’ An exact etiology of 
the hyperthemia is not known but may result in up to a 
0.5° C elevation in temperature. 


Varicocele, one of the more common findings in an in- 
fertile population, proves to be somewhat complex be- 
cause it may also be observed in men who have normal 
fertility. In fact, studies on normally fertile men show 
that 61 percent may have some degree of a varicocele: 
although, most of these are subclinical. The subclinical 
varicoceles do not appear to have any impact on fertil- 
ity. 


Seminal Fluid Analysis 

—. 
To assess male fertility, short of a pregnancy, an analy- 
sis of the seminal fluid is helpful. This can be accom- 
plished in a variety of different ways, some of which are 
helpful and others which are not, while at the same time 
some are acceptable to patients while others are not. 


The postcoital test (Sims-Huhner test) has been shown 
to have only a poor to fair reproducibility among trained 
observers using a standardized scoring system." This 
particular test, which evaluates an interaction of the 
seminal fluid with the cervical mucus, is enticing be- 
cause it involves the natural act of intercourse and does 
not involve masturbatory activity; however, the overall 
results are not very useful. 


The American Society for Reproductive Medicine has 
the following recommendation: “At least two semen 
samples collected on separate days by masturbation 
are recommended.” Thus, encouraging men to mastur- 
bate becomes a part of the standard medical evaluation 
for infertility; however, this approach to semen collec- 
tion is dehumanizing and humiliating. Men are usually 
placed in a washroom with pornographic literature and 
asked to masturbate. Having spoken to many men about 
this over the years. it is not well received by most, though 
they often do not object because it is sort of the “ma- 
cho” thing to do. It is not something that settles well 
with most of the male patients the author has seen. In 
fact, there are many men who refuse a seminal fluid analy- 
sis thinking that this is the only way that seminal fluid 
can be collected. 


There is however, an excellent alternative way to collect 
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seminal fluid which does not violate one’s religious, 
moral or aesthetic beliefs while at the same time obtain- 
ing reliable results. This technique is to use a perfo- 
rated seminal collection device (SCD). This collection 
device can be purchased from: Apex Medical Technolo- 
gies, Inc., 10064 Mesa Ridge Ct., Suite 202, San Diego, 
CA 92121. Phone: 1-800-345-3208. The perforations need 
to be placed by an assistant with a sterile needle be- 
cause the SCD does not come pre-perforated. In this 
fashion, however, the seminal fluid can be collected with 
an act of intercourse, at home, in a way which is not 
contraceptive. When the seminal fluid is collected in 
this fashion, it needs to be brought to the hospital or to 
the laboratory within 30 to 45 minutes after collection 
and it should be kept warm during this time. It is prefer- 
able for the seminal fluid to be emptied from the collec- 
tion device into a clean plastic container prior to being 
brought into the laboratory. 


There have been a number of studies over the years 
that have shown this type of an approach to the collec- 
tion of the seminal fluid to be very reliable.*'" In fact, 
this technique has been found to be superior to mastur- 
bation or coitus interruptus for the collection of seminal 
fluid.!'"° 


The work done at the Pope Paul VI Institute, where the 
seminal fluid parameters using a perforated seminal col- 
lection device were compared with same patient results 
where the seminal fluid analysis had been performed 
elsewhere prior to coming to the Institute, compares the 
two approaches (Table 47-1). In this analysis, no statis- 
tically significant differences were found in an evalua- 
tion of the following seminal fluid parameters: volume, 
viscosity, motility, percent of normal sperm (morphol- 
ogy), the total sperm count and the effective sperm count 


Table 47-1: Seminal Fluid Parameters using a 
Perforated Seminal Collection Device (PPVI) and 


Same Patient Performed Elsewhere 


(Matched Pairs) 

Parameter n | PPVI — Elsewhere | p 

Volume 45 3.4cc 3.4cc | NS' 
Viscosity 21 0.9 0.6 NS 
Motility 20 | 47.2% 47.6% | NS 
Percent normal morphology 19 | 52.1 60.4 NS 
TSC? 25 | 173.9 133.5 NS 
ESC? 23. | 17.6 22.8 NS 


1. NS =notstatistically significant 
2 TSC =total sperm count 
3. ESC = effective sperm count (count/cc x % motility x % normals) 
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- ESC (the count/ce x percent motility x percent normals). 
Table 47-3: Male Status Evaluation of Pope 


Paul V1 Institute 


Also, at the Pope Paul VI Institute, a simple classifica- 
Infertility Population (N=538) 


tion system of oligospermia and azoospermia has been 
developed. This is noted in Table 47-2. In this classifi- 


R s ‘ Classification n % 
cation system, differences can be determined by evalu- 
ating the sperm count (per cc), motility and the percent- L:Nomospenmic 226 42.0 
age of sperm that are normal (morphology). I! Oligospermic 306 56.9 

i 36 6.7 
Ina review of 538 patients who were investigated in this 7 
fashion (Table 47-3) it was found that 226 (42.0%) of the llc 62 15 
men were normospermic. On the other hand, 56.9 per- \Id 13 24 
cent were oligospermic and 1.1 percent were lle 102 19.0 
azoospermic. The most common variety of oligosper- If 7 1.3 
mia was Class Ile where the count was greater than 20 Ill Azospermic 6 14 
million per cc but the motility and the percent of normal 
sperm was less than 60 percent. The second most com- 
mon was the Class IIb where only the percentage of 
motile sperm was less than 60 percent (16.0%). The third 
most common was Class IIc where the percentage of 
normal sperm was less than 60 percent. The remaining Table 47-4: Semen Analysis 
breakdown can be identified in Table 47-3. Minimal Standards of Adequacy 
Parameter Adequate Values 


This brings us to a discussion of what should be con- 


sidered a normal sperm count. The standard sperm Oncat least two:cecasions 


Sato Wee ai Ejaculate vol 1.5-5, 
count parameters are identified in Table 47-4. In these pen sea as spn 

i z ese Sperm density > 20 million/mL 
parameters, if the count is greater than 20 million, the Motility > 60% 
motility is greater than 60 percent and the morphology Forward progression > 2 (scale 0-4) 
reflects greater than 60 percent normal sperm, along with aKa 
the additional factors noted in Table 47-4, the seminal No significant sperm agglutination 
fluid analysis can be considered normal. No significant pyospermia 


No hyperviscosity 


More recently, the World Health Organization has is- From: Sigman M, Lipshultz L!, Howard SS: Evaluation of the subfertile 
. 6 rn ¢ maie. In: Lipshultz LI, Howard SS (Eds): Infertility in the Male, Ed3. St 

sued a different set of reference values. In this case, the Louie, Mosby. Yearbook, 1997,p 173.188 

sperm concentration of greater than 20 million is still 


Table 47-2: Pope Paul VI Institute 


Cleatticaiion ct Clleceperma present, but motility is considered normal if it is greater 


than 50 percent and the morphology is normal if greater 
Classification <20 million <60% motility <60% normal than 15 percent. The World Health Organization criteria 
for normal semen reference ranges reflects an introduc- 


| Normospermic >20 million > 60% motility >60% normal : z ae a 
I tion of the strict Kruger criteria for sperm morphology. 


{| Oligospermic 
I x x x : 
ila . e 2 In January 1988, Kruger introduced the concept that 
IIb x x 2 the sperm morphology of patients could only be con- 
llc - - x sidered normal if the morphology assessment was based 
Id x x 7 on his “strict” criteria.'* Unfortunately, this approach to 
iT = . - é Fe 
ey x RK evaluating the seminal fluid has now been incorporated 
x x . . . 
= into most laboratories around the country. This pro- 
Il] Azospermic no sperm < P . m 
duces seminal fluid testing results that, for example, may 
1. NS =notstatistically significant show a count of 98 million with a motility of 80 percent 
2. TSC =total sperm count . Po rao 
3, ESC = effective sperm count (countice x % motility x % normals) but a morphology of only 5 percent. Such an analysis is 


possible only with the utilization of the Kruger criteria. 
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Table 47-5: World Health Organization 
Reference Criteria for Semen Analysis' 


Parameter Reference Values 


Volume > 2.0 mL or greater 
pH 7.2-7.8 


Sperm concentration > 20 million/mL 


Total sperm count > 40 million 
Motility > 50% 
Morphology” > 15% normal forms 


1, From: WHO Laboratory Manual for the Examination of Human 
Semen and Sperm-Cervical Mucus Interaction. World Health 
Organization. 4th Ed. Cambridge University Press. New York, 
1999, 


2. Adapted from Kruger 


Most pathologists have fallen into the trap that has 
been set by these criteria. In fact, this criteria was spe- 
cifically established to determine who would be a bet- 
ter candidate for in vitro fertilization, and the criteria 
has little to do with the natural procreative act. As a 
result, many patients are now getting very odd results 
from their pathologists or their laboratories and the re- 
sults often do not legitimately make sense. 


This idea of strict criteria has been further developed 
by the National Cooperative Reproductive Medicine 
Network.'* These strict criteria have had no evaluation 
in the group of infertility patients who are interested in 


Table 47-6: Studies of 
Intrauterine Insemination for 
Male Factor Infertility in Natural Cycles! 


No. of 


No. of Pregnancies/ Pregnancy 
Study Patients No. of Cycles Rate (%) 
Glass and Ericcson (1978) 19 0/67 0 
Domowski et al (1979) 27 4/90 4.0 
Harris et al (1981) 20 3/120 3.0 
Kerin et al (1984) 35 8/39 2.1 
Confino et al (1985) 27 0/- 0 
Byrd et al (1987) 1 3/36 ve} 
Hughes et al (1987) 20 0/32 0 
Kevin and Quinn (1987) - 26/296 9.0 
Ho et al (1989) 47 0/114 0 
TeVelde et al (1989) 30 3/112 3.0 
Francavilla et al 68 15/335 4.0 
Friedman et al (1991) 81 18/276 6.0 
Kirby et al (1991) 188 24/397 8.0 


1. Adapted from: Ringler GE, Marrs RP, Stone BA: Intrauterine insemination 
for the Treatment of Maile Factor Infertility. In: Werthman PE (Ed). Infertility 
and Reproductive Medicine Clinics of North America. 10:555-567, 1999 


achieving pregnancy with natural intercourse and thus 
have little or no application in that setting. The move of 
many laboratories toward the adoption of these criteria 
is another example of the insensitivity that the medical 
community has shown to many patients who refuse to 
participate in any IVF or ART-type program. Further- 
more, it is another example of how they have been aban- 
doned by those in reproductive medicine. 


Treatment: Intrauterine Insemination 
and ICSI 

a 
It has been suggested that, if the individual male is iden- 
tified as having male factor infertility (keep in mind that 
the strict morphology tends to encourage such a diag- 
nosis), treatment should include intrauterine insemina- 
tion and, if this fails, in vitro fertilization with intracyto- 
plasmic sperm injection (ICSI). Very little attempt is made 
at further identifying the underlying causes or to treat it 
medically. Little attempt is made at trying to assist 
couples at achieving pregnancy naturally. 


And yet, the success rates for intrauterine insemination 
for “male factor infertility” are very poor. When IU] is 
used in natural cycles (Table 47-6), the pregnancy rate 
ranges from 0.0 to 9.0 percent. When IUI is used in 
clomiphene citrate-stimulated cycles for male factor in- 
fertility, the pregnancy rates range from 0.1 to 16.0 per- 
cent (Table 47-7) and with HMG-stimulated cycles, the 
pregnancy rate ranges from | to 15 percent (Table 47-8). 
Thus, intrauterine insemination, with its very low suc- 
cess rate and patients with male factor-associated fertil- 
ity problems (as determined by the Kruger criteria), are 
primed to be directed into the artifical reproductive tech- 
nologies. A very high percentage of these patients will 
eventually have that recommendation presented to them. 


Table 47-7: Studies of Intrauterine 
Insemination for Male Factor Infertility in 
Clomiphene Citrate-Stimulated Cycles’ 


No. of 


No. of Pregnancies/ Pregnancy 
Study Patients No. of Cycles Rate (%) 
Hewitt et al (1985) 36 3/64 8.0 
Blumenfeld and Nahhas 13 5/43 3.8 

(1989) 

Bolton et al (1989) 29 5/158 s BF 6 
Martinez et al (1990) 17 2/12 16.0 
Shalev et al (1995) 52 2/223 0.1 


1. Adapted from: Ringler GE, Marrs RP, Stone BA: Intrauterine Insemination 
for the Treatment of Male Factor Infertility. In: Werthman PE (Ed). Infertility 
and Reproductive Medicine Clinics of North Amenca. 10:555-567, 1999. 


Table 47-8: Studies of 
Intrauterine for Male Factor Infertility in 
HMG-stimulated Cycles! 


No. of 

No. of | Pregnancies/ Pregnancy 
Study Patients No. of Cycles Rate (%) 
Cruz et al (1986) 48 7/96 7 
Kemman et al (1987) 76 9/105 2 
Sande et al (1988) 40 8/56 15 
Yovich and Matson (1988) 55 9/109 1 
Horvath et al (1989) 39 6/175 3 
Dodson and Haney (1991) 39 13/85 15 
Martinez et al (1991) 16 2/28 7 
Chaffkin et al (1991) - 17/111 15 
Nan et al (1994) = 11/84 10 


1. Adapted from: Ringler GE, Marrs RP, Stone BA; Intrauterine Insemination 
for the Treatment of Male Factor Infertility. In: Werthman PE (Ed). Infertility 
and Reproductive Medicine Clinics of North America. 10:555-567, 1999. 


ICSI has also been recommended for treatment of male 
factor infertility and the obstruction of the vas deferens 
(obstructive azoospermia). However, a recent cost-ben- 
efit analysis demonstrated that microsurgical 
vasovasostomy was more efficacious and cost-effec- 
tive than ICSI for post-vasectomy infertility (a cost of 
$25,470 versus $72,521 per live birth). Furthermore, con- 
cerns have been raised about exposing women to the 
risks and complications which may be associated with 
ICSI. There is some concern about the transmission of 
abnormal genetic material in this procedure.'* The over- 
all completed pregnancy rate in patients being treated 
with ICSI ranges only from 15 to 19 percent.'° 


ae han 
Azoospermia has no known treatment unless this con- 
dition is secondary to obstruction. If it is obstructive in 
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origin, then surgery can be helpful. For those people 
who are azoospermic (which is quite rare), counseling 
should be provided to encourage them to adopt. That is 
part of the approach in NaProTECHNOLOGY. 


With those patients who have oligospermia, the most 
common medication used to help stimulate the sperm 
count is clomiphene citrate.'”'* Approximately 55 per- 
cent of patients with oligospermia can expect an im- 
provement in their sperm count with the use of clomi- 
phene. 


The most recommended dosage of clomiphene is 25 mg 
per day for 25 days followed by a rest period of five or 
six days; however, at the Pope Paul VI Institute we have 
found that lower doses of clomiphene are, at least em- 
pirically, more successful. Our standard dose of 
clompihene in oligospermia is 5 mg by mouth two times 
a day (PO BID). This can be prepared through a com- 
pounding pharmacy. 


In Table 47-9, a representative group of studies are cited 
where clomiphene therapy has been utilized versus a 
placebo or another medication. Generally speaking, there 
are good data to support the effectiveness of clomi- 
phene in improving the sperm count,'” at least in some 
patients, 


Human chorionic gonadotropin (HCG) has been shown 
to have a high grade of predictability concerning the 
restoration of fertility. While it is not nearly 100 percent 
effective, it does help the majority of men. When admin- 
istered intramuscularly, HCG has a long circulating hal f- 
life (about 30 to 40 hours), significantly increasing plasma 
testosterone levels 24 hours after HCG application. Hu- 
man chorionic gonadotropin has been used with suc- 
cess in patients with persistently low motility, and dos- 
age forms have ranged from 10,000 IU biweekly to 2,500 
IU every five days for 75 to 90 days or 2,500 IU given 
twice weekly over a period of six to eight weeks.'* This 


Table 47-9: Controlled Studies of Clomiphene Therapy 


Study Drug Dose 
Paulson (1979) 25 mg/day 
Cortisone 
Ronnberg (1980) 50 mg/day 
Placebo 
Abel et al (1982) 50 mg/day 
Vitamin C 


Micic and Datlic (1985) 50 mg/day 


No treatment 


Duration No. of Semen 
(months) Patients improvement 


6 20 70% 
6 20 40% 
3 27 78% 
3 29 21% 
9 0% 
9 0% 
6-9 56 32% 
6-9 45 7% 


Adapted from: Jarrow JP: Nonsurgical treatment of male infertility: Empiric therapy. In: Lipshultz LI, 
Howards SS (Eds): Infertility in the Male, Ed 3. St. Louis, Mosby-Yearbook, 1997, pp 410-422 
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has also improved pregnancy rates.”’ Attempts have 
been made to combine HCG treatment with various forms 
of FSH (either human menopausal gonadotropin or re- 
combinant human FSH). However, results from this have 
not been encouraging.*!** 


A variety of other approaches have also been utilized. 
For example, clonidine will improve spermatogenesis in 
patients who have maturation arrest. Clonidine is an 
alpha-adrenergic agent which stimulates growth hor- 
mone secretion. A dosage of 0.075 mg was given orally 
at bedtime. Patients with azoospermia did not respond, 
but oligospermic patients responded over a two to three 
month period of time and several patients became preg- 
nant.“ Prostaglandin inhibitors have been used** and 
pentoxifylline has proved beneficial in oligospermia.**”’ 


Glutathione, in a dosage of 600 mg by intramuscular 
injection every other day over a period of two months, 
demonstrated a statistically significantly positive effect 
on sperm motility. Glutathione has a number of physi- 
ological and pharmacological qualities that tend to act 
against lipid peroxidation of the cell membrane. This 
has recently been found to be involved in sperm dam- 
age, resulting in a reduced fertilizing potential.” 


Finally, vitamin E has also been used as an antioxidant 
to treat reactive oxygen species associated with male 
infertility.” An oral administration of vitamin E signifi- 
cantly improved the in vitro function of human sperma- 
tozoa. 
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Vaginal Lubricants 


It has been shown in various studies that lubricants 
used to assist intercourse are, to varying degrees, sper- 
matocidal.*’** Raw egg white is the only one that has 
been shown not to be deleterious to the sperm. How- 
ever, the use of raw egg white is not recommended be- 
cause of the potential to have a foreign protein allergic 
reaction from placing this in the vagina.” In a study of 
15 substances which have been used over the years as 
vaginal lubricants, petroleum jelly and glycerine have 
had the least detrimental affects on motility and were 
considered, at the time, to be the lubricants of choice.*' 
It should be specifically noted that substances such as 
K-Y* Jelly or Surgilube” are especially spermicidal. 


CREIGHTON MODEL FertilityCare™ 
System and NaProTECHNOLOGY. 
le 
The CREIGHTON MODEL System plays a specific role 
in patients who have difficulty achieving pregnancy 
when the seminal fluid parameters are abnormal. In such 
circumstances, identifying the time of fertility with ac- 
curacy will assist couples with severe oligospermia to 
achieve pregnancy. In Figures 47-1 and 47-2, four ex- 
amples of successful pregnancies in these circum- 
stances are shown. In Figure 47-1, the patient’s hus- 
band had a sperm count done on day 10 of the preg- 
nancy cycle. His effective sperm count (ESC) was 
189,666/cc. This was not this patient’s first pregnancy, 
it was her fourth; however, they had more difficulty 
achieving this pregnancy than the others. Nonetheless, 
the only treatment eventually implemented after she had 
been evaluated and found to be within normal limits, 


33 io G4 P2 SAB1 
x = SFA 
Count = 771,000/cc 
Motility = 30%/10% 
Normals = 82% 
WBC’s = 10-15/hpf 
ESC = 189,666/cc 


Figure 42-1: Patient whose husband has severe oligospermia. Effective sperm count (ESC) was 189,666/cc at time of 
pregnancy using natural insemination and properly timed intercourse (From: Pope Paul VI Institute research, 2004), 


was fertility-focused intercourse through the CrMS. 


In Figure 47-2, several similar examples are presented. 
In patient A, the effective sperm count was 30,000/cc, in 
patient B the ESC was 116,850/cc and in patient C, the 
ESC was 50,000/cc. These examples are presented to 
show that the CrMS and NaProTECHNOLOGY can be 
used to assist couples achieve pregnancy even when 
there is severe oligospermia. 


In Figure 47-2, pregnancy cycle B, there are other addi- 
tional findings. This patient’s Peak Day occurred on 
day 30 of the cycle with an observation of “tacky clear” 


(8K x 1). This was the only peak mucus observation of 
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the entire cycle. The couple used this day and success- 
fully achieved a pregnancy. Later, with an ultrasound 
performed approximately four weeks following the esti- 
mated time of conception, verification of this concep- 
tion date was achieved. The due date as estimated by 
ultrasound and the due date estimated by the Peak Day 
were identical within one day. 


Over the years of our involvement in the treatment of 


infertility patients, we have consistently seen extraordi- 
nary successes in patients who have severe oligosper- 
mia. The results of this are shown later in this textbook. 


These results equal or exceed the success rate of all of 


the artificial reproductive technologies. 
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Pregnancies in 
Severe Oligospermia 


Figure 42-2: Patients with severe oligospermia and successful pregnancy using properly timed intercourse and natural 
insemination: A) effective sperm count = 30,000/cc, B) effective sperm count = 116,850/cc, C) effective sperm count = 50,000/ 
cc (From: Pope Paul VI Institute research, 2004). 
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Fecundity and the Mucus Cycle Score 
in Couples using the CrMS 


Joseph B. Stanford, M.D. 


he understanding and cooperative management of 

fertility is based on the fundamental biologic real- 
ity that conception (fertilization) is possible for relatively 
few days of the fertility (menstrual) cycle.'* Because 
ovum viability is less than 24 hours after ovulation, the 
number of days during which conception can occur is 
based on the viability and transport of sperm, which in 
turn is based on estrogenic (type E) cervical mucus.** 
Effectiveness studies of various methods of natural fam- 
ily planning have established that prospective identifi- 
cation of days of fertility (also called the fecund win- 
dow) is accurate for avoiding pregnancy®"” and achiev- 
ing pregnancy.''!? The Peak Day of vaginal discharge 
(defined as the last day on which a woman observes 
vaginal discharge which is lubricative, clear, or stretchy) 
has been shown to be a reliable indicator of the timing 
of ovulation, occurring +/- 2 days of the date of ovula- 
tion in about 95 percent of menstrual cycles.'*'” 


Despite the fundamental biologic importance of the fer- 
tility cycle, few studies have investigated the exact prob- 
abilities of pregnancy for specific days in relation to 
ovulation, or how the quality of mucus affects the prob- 
ability of conception. Three studies have been used to 
estimate the probabilities of pregnancy for given days 
relative to an estimated ovulation day identified by basal 
body temperature or urinary hormones: the original 


Barrett-Marshall study based on a British population of 
couples using basal body temperature for natural fam- 
ily planning (NFP),*"~ a study of women in North Caro- 
lina who were trying to conceive and who collected 
daily urine specimens to identify hormones of ovula- 
tion and conception, but had no specific knowledge of 
their own fertility,’ and a larger European fecundability 
study of couples using the symptothermal method of 
NFP.* Each of these studies has resulted in multiple 
analyses and publications, some of them comparing the 
different data sets.** Importantly, each of these data sets 
excluded couples with any history suggestive of 
subfertility. 


This chapter discusses the first study to examine fe- 
cundity and the fecund window specifically from the 
point of view of a standardized mucus-only system of 
understanding fertility, the CREIGHTON MODEL 
FertilityCare™ System (CrMS). It is the first study to 
look systematically at the quality of mucus discharge 
and the probability of conception (fecundity). It is also 
the first study to include couples with subfertility. 


The CrMS has a number of essential characteristics that 
made this study possible. First, the observation of mu- 
cus was standardized in its teaching and application, 
allowing for an accurate comparison of the fertility chart- 
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ing between different women.*°*’ Second, an objective 
mucus cycle score was developed by Hilgers that can 
be used to examine the quality of estrogenic cervical 
mucus discharge for a given cycle.** This study builds 
upon classic foundational work by Hilgers, et al., which 
demonstrated that the standardized observations of 
vaginal discharge by women using the CrMS correlate 
very closely with the changes in the biophysical param- 
eters of the mucus secreted by the cervix.*’ This earlier 
work demonstrated that biologically, the quality of mu- 
cus discharge and the Peak Day could identify the po- 
tential for conception on any given day. The study dis- 
cussed in this chapter represents an extension and clini- 
cal validation of that work, by assessing actual clinical 
conception in relation to mucus observation, according 
to the CrMS. 


The results presented in this chapter come from the 
CREIGHTON MODEL Multicenter Fecundity Study. This 
study was launched over a period of several years 
through discussions at the American Academy of 
FertilityCare Professionals (known at the time as the 
American Academy of Natural Family Planning). Par- 
ticipating centers and the Practitioners responsible for 
study participation are acknowledged at the end of this 
chapter, along with other persons who have contrib- 
uted to this research. Many of the results presented in 
this chapter have been reported previously.” The pri- 
mary purpose of the CREIGHTON MODEL Multicenter 
Fecundity Study was to answer the questions outlined 
above and addressed in this chapter; however, other 
analyses have been reported from this study*! and fur- 
ther analyses are ongoing. 


In this chapter, the following definitions are used: 


Conception: 
Refers in principle to fertilization. However, in this 
study, there was no way to directly assess fertiliza- 
tion, so for the purposes of this chapter, it refers to 
clinically identified pregnancy (i.e., prolonged post- 
Peak phase with positive pregnancy test). 


Fecundity: 
Refers to the probability of conception. 


Fecund window: 
Refers to the consecutive period of days during 
which conception is possible. If it were possible to 
measure this time period exactly, it would be about 
five to six days.**** However, because the mucus 
symptom has some variability in onset and the Peak 
Day can vary up to three days in relation to ovula- 
tion," the clinically estimated fecund window as iden- 


tified in the CrMS chart is generally 9 to 10 days. 


Cycle fecundity: 
Refers to the probability of conception in a specific 
fertility (menstrual) cycle, assuming that intercourse 
occurs during the completely optimum time, such as 
on the Peak Day. 


Daily fecundity: 

Refers to the probability of conception if intercourse 
occurs on a specific day of the fertility cycle, de- 
fined in relation to the Peak Day (that is used as the 
estimated day of ovulation). For example, the daily 
fecundity of Peak minus 2 (P-2) refers to the prob- 
ability of conception if intercourse occurs only on 
the second day before the Peak Day, and on no other 
day during the fecund window. 


The objectives of this study were: 


1. To estimate the day-specific probabilities of concep- 
tion in the menstrual cycle based on the biomarkers 
that are clinically assessed with the CrMS. 


2. To assess the cycle-specific probability of concep- 
tion associated with the CrMS mucus cycle score. 


3. To assess the variation in fecundity among couples 
using the CrMS. 


We undertook this study among a group of new users 
of the CrMS in six different CrMS centers in the United 
States (as detailed in the acknowledgments). We in- 
cluded couples with a history of difficulty achieving 
pregnancy, whom we analyzed separately. 


Methods of the CREIGHTON MODEL 
Multicenter Fecundity Study 

—. 
We conducted a retrospective cohort study using data 
extracted from existing standard teacher and user 
records of the CrMS. All new users of the CrMS for the 
years 1990-1996, were considered potentially eligible for 
this study. Initially, approximately 80 CrMS centers in 
the USA were contacted and asked to consider partici- 
pating in this study. The final selection of CrMS centers 
was based on willingness to participate, estimates of 
pregnancy rates at each center (higher pregnancy rates 
were preferred), and logistical considerations. A detailed 
description of these new users has been published pre- 
viously." 


We reviewed all descriptive variables that were avail- 


able to us from screening data from the CrMS partici- 
pating centers, based on the General Intake Form (GIF). 
with the intent to select two cohorts for study: normally 
fertile couples, and infertile couples. We found that the 
most reliable indicator of fertility status that was avail- 
able from couples at the time of entry into CrMS in- 
struction was their own stated intention for learning the 
CrMS on the GIF: whether they were currently trying to 
achieve pregnancy, or not. (This criterion was more re- 
liable than a couple-designated history of infertility ora 
Reproductive Category of infertility.) We used this key 
criterion to develop two distinct cohorts. A cohort of 
apparently normal fertility couples was generated from 
the pool of couples who indicated that they were not 
trying to achieve pregnancy, and a cohort of subfertile 
couples was generated from the pool of couples who 
indicated that they were trying to achieve pregnancy. 


Normally Fertile Couples 

—). 
Couples who were not trying at entry to achieve preg- 
nancy indicated that they were learning the CrMS with 
a current intention of avoiding pregnancy, or of moni- 
toring their fertility without specific reproductive inten- 
tions. We applied additional selection criteria to this 
group in order to select for couples that were of appar- 
ently normal fertility: age at entry between 18 and 39 
years, sexually active within two menstrual cycles of 
entry, not pregnant at entry, not breastfeeding, no his- 
tory of disease or surgery that might impair fertility. In 
addition, the records had to be available for review. 
Based on previous work, we restricted the eligibility of 
this group to those who had completed four or more 
follow-up instructional visits (72 percent of all new us- 
ers in these centers over this time period), in order to 
optimize the quality of the clinical data from the couple’s 
charting.*' According to CrMS procedures the first four 
follow-up visits usually occur in the first two months of 
use, and during this time the couples learn how to pre- 
cisely observe and chart their mucus discharge. 


It is important to recognize that some couples that be- 
gin use of the CrMS with the intention to avoid preg- 
nancy change their intentions or behavior throughout 
the first year of use (and beyond). Instruction in the 
CrMS emphasizes that a couple may at any time choose 
to use the CrMS to avoid pregnancy (by abstinence 
from genital contact during the days of fertility) or con- 
versely to achieve pregnancy (by intercourse during 
the days of fertility).° Consistent with this, a substantial 
proportion of couples who indicated at entry that they 
were avoiding pregnancy later chose to have intercourse 
during days identified as fertile (fecund) by the CrMS, 
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and many of these achieved pregnancy. This allowed 
us to estimate pregnancy rates for intercourse on differ- 
ent days throughout the cycle for this group of women 
of apparently normal fertility. 


Subfertile Couples 

——.:s 
Most (71%) couples who indicated at entry to CrMS 
instruction that they were trying to achieve pregnancy 
gave evidence of previous difficulty in achieving preg- 
nancy, although not all had a formal diagnosis of infer- 
tility. We therefore designated all couples who indicated 
at entry that they were trying to achieve pregnancy as 
subfertile. We applied the following additional selec- 
tion criteria to this group: woman’s age at entry be- 
tween 18 and 39 years, sexually active within two men- 
strual cycles of entry, not pregnant at entry, not 
breastfeeding, and records available for review. For this 
group, we had no exclusion for number of follow-up 
visits completed, because we wished to include preg- 
nancies that might happen in the first two months of 
trying to achieve pregnancy. In this group, there was 
also no exclusion based on disease or surgery. 


Study Procedures 

OOo 
Each eligible couple began contributing data to the study 
from when the woman first started charting her daily 
vaginal discharge, which ordinarily occurred immedi- 
ately after she first attended an introductory teaching 
session for the CrMS. Each couple continued contrib- 
uting data to the study until any one of the following 
conditions occurred: |) the woman became pregnant; 2) 
the couple stopped charting the CrMS or no further 
CrMS charting was available: 3) the woman began the 
use of hormone therapy: 4) the couple completed one 
year of charting with the CrMS. An additional exit con- 
dition for the couples with apparently normal fertility 
was the occurrence of a reproductive surgery or proce- 
dure (such as cryotherapy of the cervix). 


Four standard CrMS forms served as data sources for 
this study: |) the General Intake Form; 2) the Follow-up 
Form; 3) the CrMS daily chart; and 4) the CrMS preg- 
nancy evaluation form. Charts were photocopied by 
each of the CrMS centers, with identifiers removed, and 
sent to the University of Utah. Research assistants who 
were formally trained in the CrMS (by attending the 
same Educational Program as FertilityCare™ Practi- 
tioners) abstracted data from the charts based on pro- 
tocols developed by the investigators. Data abstracted 
for each couple included demographic items and medi- 
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cal history. For each CrMS follow-up visit, data were 
abstracted on the CrMS instructor’s assessment of the 
completeness of the woman’s daily charting and the 
concomitant use of barriers or withdrawal. For each 
menstrual cycle, data abstracted included medication 
use or other circumstances, and whether or not there 
was Clinical evidence of conception. For each day of 
the menstrual cycle, the following data were recorded: 
the vaginal discharge recording system (VDRS) obser- 
vations, intercourse, and any special circumstances. Key 
data were double-entered for all cases. The Peak Day 
for each menstrual cycle was identified independently 
by two research assistants and by the principal investi- 
gator (JBS). Using recorded dates, we correlated data 
obtained from the Follow-up Form with data from the 
CrMS daily chart. 


The unit of analysis for this study is the menstrual cycle. 
For the purposes of this analysis, menstrual cycles were 
excluded if any of the following was present: concur- 
rent use of hormonal medication (including oral contra- 
ceptives) or any other medication that might affect ei- 
ther fertility or mucus observations (such as clomi- 
phene):; incomplete data for mucus observations on 
days in the cycle; incomplete data for acts of intercourse 
in the cycle; or any use of barriers or withdrawal during 
the cycle. 


Cycles were excluded from this analysis if the Peak Day 
could not be reliably identified. The Peak Day was con- 
sidered not reliably identified if the research personnel 
could not reach a consensus on the Peak Day, includ- 
ing consultation with study consultant Dr. Hilgers. This 
occurred in 3.7 percent of cycles. It is important to note 
that not reliably identifying the Peak Day could occur 
for a number of reasons, including cycles with abnor- 
mal or absent ovulation. Even without identifying a Peak 
Day, the couple can still used the CrMS to identify days 
of potential fertility and infertility for the purposes of 
avoiding pregnancy or trying to conceive. However, in 
most cases of not identifying the Peak Day, further evalu- 
ation by a medical consultant would be advisable for 
couples. 


Cr ———— —— 
Because intercourse can occur on multiple days during 
the fecund window, statistical models need to be used 
to estimate daily fecundity.*°’***> A detailed summary 
of statistical models has been given elsewhere.” The 
most commonly used model was adapted by Schwartz, 
et al., under the assumption that sperm introduced into 


the reproductive tract on different days mingle and then 


compete independently in attempting to fertilize the 
ovum.** However, the Schwartz, et al., model can pro- 
duce biased estimates because it assumes that all 
couples have equal fecundity, i.e., that all couples are 
equally likely to get pregnant if they have intercourse 
on the same days relative to ovulation. Our analysis 
was based on a Bayesian model proposed by Dunson, 
which accounts for couple-specific and cycle-specific 
factors predicting a unique couple’s fecundity, which 
may be different from that of another couple.” The model 
accomplishes this by using a “cycle viability” term, 
which has a multiplicative effect on the day-specific 
pregnancy probabilities. The model also requires the 
daily fecundity to increase (or stay constant) up to the 
unknown most fecund day of the cycle and decrease 
(or stay constant) thereafter. In other words, the model 
assumes there can be only one most fecund day, and 
that fecundity rises before that day and falls afterwards. 
This assumption ts consistent with data from previous 
studies, and it increases the statistical power of the 
model. This model has been used previously in explor- 
ing relationships between male and female age and the 
day-specific probabilities of conception from the Euro- 
pean fecundability study.*’ 


Mucus Cycle Score 

— 
The standardized daily vaginal discharge recording sys- 
tem of the CrMS is based on stretch, color, and sensa- 
tion of the discharge as recorded by the VDRS.” This 
recording system is converted to a daily numerical score 
ranging from 0 to 16.** An average of the daily score 
from the Peak Day and the 5 days preceding the Peak 
Day yields a summary mucus cycle score for each men- 
strual cycle. This 6-day window correlates with the ap- 
proximate 6-day fecund window found in earlier stud- 
ies, as described previously.*** The score can range 
from 0 to 16. A score of 0 indicates a dry cycle with no 
Peak Day, so that all scores included in this study were 
above 0. It is currently unknown exactly what a normal 
score would be, but clinically, a regular mucus cycle 
score has been designated as 7.6 or greater.** We used 
the mucus cycle score as a variable to predict fecundity, 
along with age and recent use of oral contraceptives. 


The study protocol was approved by the University of 
Utah Institutional Review Board as exempt (not requir- 
ing subject consent), since it involved the use of exist- 
ing clinical data with all unique subject identifiers re- 
moved. 


Results 

Ooo 
Of 1278 new users of the CrMS at the six FertilityCare™ 
Centers, 184 were excluded because they were breast- 
feeding or pregnant, 72 because they were less than 18 
years or over 39 years of age, and six were excluded 
because their intention status at entry was unknown. 
This resulted in a pool of 816 couples who were not 
seeking pregnancy at entry and 200 subfertile couples 
who were seeking pregnancy at entry. Of the 816 
couples not seeking pregnancy at entry, 94 were ex- 
cluded because ofa history of gynecologic surgery that 
could affect fertility or mucus observations (including 
cryotherapy or cautery of the cervix), 15 were excluded 
because they had a history of use of Depo-Provera or 
the intrauterine device, and 139 were excluded because 
they completed less than four follow-up CrMS instruc- 
tional visits. This left 568 couples of apparently normal 
fertility eligible for the study. Of these, 259 charts (46%) 
could not be obtained for review, leaving 309 normally 
fertile couples with charts available for analysis. Of the 
200 couples with subfertility, 83 (43%) charts could not 
be obtained, leaving 117 subfertile couples with charts 
available for analysis. 


The demographic and reproductive characteristics of 


the 309 normally fertile couples and 117 subfertile 
couples are given in Table 48-1. In general, the sample 
was predominantly white (93%), married (71%, an addi- 
tional 19% were engaged), well educated (65% college 
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graduates), of the Roman Catholic religion (71%), and 
nulliparous (67%). The most common methods of fam- 
ily planning ever used in the past were oral contracep- 
tives (66%) and barrier methods of family planning (46%). 
There were systematic differences between the group 
of normally fertile and subfertile couples in this study 
for a number of characteristics. These included the pro- 
portion from different CREIGHTON MODEL teaching 
centers, marital status (subfertile much more likely to be 
married), and religion (normally fertile couples more likely 
to be Catholic). The normal fertility group had more re- 
cent users of oral contraceptives. Subfertile couples had 
higher proportions of those with a history of previous 
pregnancy and spontaneous abortion, and couples who 
had previously used a natural method of family plan- 
ning, most commonly basal body temperature (which 
often may have been used to try to achieve pregnancy). 
Subfertile couples in this study were also older than 
normally fertile couples (both men and women) and on 
average entered CrMS instruction about one year later. 


Among the 117 subfertile couples, 59 couples had been 
trying for over one year to get pregnant, 6 couples had 
been trying for less than one year to get pregnant, and 
52 couples had no available information on how long 
they had been trying to get pregnant. The average time 
spent trying to conceive before learning the CrMS was 
3.0 years; range 0.25 to 11 years (n=65). 


From the 309 normally fertile couples we obtained infor- 
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Figure 48-1: The probability of pregnancy from intercourse on a single day in the men- 
strual cycle (daily fecundity) relative to the peak mucus day, plotted separately for normally 
fertile couples and subfertile couples. The dotted lines are the 90% confidence intervals for 
the normally fertile couples (From: Stanford JB, Smith KR, Dunson DB: Vulvar Mucus 
Observation and the Probability of Pregnancy. Obstet Gynecol 101:1285-1293, 2003). 
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Characteristic 
Creighton Model 


teaching center 
clusters’ 


Woman's race‘ 


Marital status 


Woman's education* 


Yearly household income 


Woman's religion* 


Woman employed? 


Any previous 


pregnancy? 


Ever had a 
spontaneous abortion? 


Ever had an elective 
abortion? 


Ever used oral 
contraceptives? 


Ever used barrier 
methods? 


Ever used a natural 
method of family 
planning? 
Contraceptives most 


recent method of 
family planning? 


Woman's age (years) 


Man's age (years) 


When entered program 
(Years since 1/1/90) 


Table 48-1: Characteristics of Study Subjects by Fertility Status 


A 
B 
Cc 
D 


Caucasian 
Other 


Not married 
Married 


Less than college graduate 
College graduate 


$40,000 or less 
Over $40,000 


Catholic 
Other 


No 
Yes 


No 
Yes 


No 
Yes 


No 
Yes 


No 
Yes 


No 
Yes 


No 
Yes 


No 


n 

193 
20 

158 
55 


396 
30 


122 
304 


151 
274 


236 
190 


143 


232 


298 
128 


Percent of 
Percent of apparently 
total sample normal fertility 
(N=426)' (n=309) 
45.3 40.8 
47 29 
37.1 40.8 
12.9 15.3 
93.0 92.9 
7.0 7.1 
28.6 38.8 
714 61.2 
35.5 35.1 
64.5 64.9 
55.4 56.0 
446 44.0 
70.5 78.8 
29.5 21.2 
15.8 14.9 
84.2 85.0 
66.7 73.5 
33.3 26.5 
90.1 96.8 
9.9 42 
96.0 95.8 
40 42 
33.6 65.9 
66.4 64.1 
54.5 56.0 
45.5 44.0 
81.6 88.6 
18.5 11.3 
69.9 62.5 
30.1 37.5 
Mean for 
Mean for total apparently 
sample normal fertility 
(Range) (Range) 
(N=426) (n=309) 
27.9 27.0 
(18-39) (18-39) 
29.7 28.8 
(19-49) (19-49) 
3.18 2.91 
(0.04-0.96) (0.04-6.96) 


p-value for 
Percentof normal fertility 
subfertility vs. subfertility 
(n=117) by chi-square* 
57.3 .001 
9.4 
27.3 
6.0 
93.2 91 
6.8 
1.7 0001 
98.3 
36.8 75 
63.3 
53.8 69 
44.2 
48.7 .0001 
51.3 
18.0 45 
82.1 
48.7 001 
51.3 
75.2 .0001 
24.8 
96.6 71 
3.4 
27.3 .095 
72.7 
50.4 30 
49.6 
62.4 .0001 
37.6 
89.7 0001 
10.3 
Mean for p-value for 
subfertility normal fertility 
(Range) vs. subfertility 
(n=117) by t-test 
30.30 .0001 
(21-39) 
31.9 .0001 
(23-49) .0001 
3.92 .0001 
(0.04-6.96) 


For a few items, percentages are calculated excluding cases with missing data for that item. Percentages may not total 100% due to rounding 
All p-values less than or equal to 001 are shown as 001 
The eight Creighton Model teaching centers in this study were clustered into four groups based on similar continuation rates within each group. 
For these categories, the distribution of men’s responses were very similar to that for women’s responses 
Other race includes Hispanic (3.3%), African American (0.2%), Asian or Pacific Islander (2.4%), Native American (0.2%), and others (0.9%). 
Other religion includes Protestant (21.8%), other religion (6.3%), and no religion (1.2%) 
Natural methods includes calendar rhythm (2.8%), basai body temperature (11.3%), symptothermai (1.6%), ovulation method (2.3%), and other (4.0%) 


mation for 2142 menstrual cycles. After exclusion of 
cycles with use of problematic medications, use of barri- 
ers or withdrawal, or incomplete recording of mucus 
observations or intercourse, 1681 cycles were eligible 
for analysis, among which were 81 pregnancies. From 
the 117 subfertile couples we initially had 600 menstrual 
cycles recorded. After the same exclusion of cycles, 373 
cycles were eligible for analysis, among which were 30 
pregnancies. All pregnancy cycles thus identified had 
at least one act of intercourse within the interval from 6 
days prior to the Peak Day through 3 days after the 
Peak Day. For both normally fertile couples and subfertile 
couples the median length of menstrual cycles entered 
into the study was 29 days, with 80 percent of men- 
strual cycle lengths falling between 25 and 38 days long, 
inclusive. The total numbers of acts of intercourse that 
occurred in the analyzed cycles in the window from 6 
days before to 4 days after the Peak Day were as fol- 
lows: 316 acts of intercourse on day -6, 295 on day -5, 
276 on day -4, 240 on day -3, 220 on day -2, 210 on day 
-1,221 on day 0 (the Peak Day), 209 on day +1, 174 on 
day +2, 197 on day +3, and 524 on day +4. 


Figure 48-1 gives the estimates of the probability of 
pregnancy for a single act of intercourse during the 
fecund window relative to the mucus Peak Day, desig- 
nated as day 0. The highest daily fecundity was found 
to be on the Peak Day (0.38 for normally fertile couples, 
and 0.14 for subfertile couples). By constraint of the 
model, the daily fecundity on the most fecund day (as it 
turns out, the Peak Day), is also equal to cycle fecun- 
dity. Thus, the mean cycle fecundity was 0.38 for nor- 
mally fertile couples, and 0.14 for subfertile couples. 
Daily fecundity (point estimate) was greater than 0.05 
for normally fertile couples from day -3 to day +2, and 
for subfertile couples from day -1 to day +1. Similarly. 
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daily fecundity was greater than 0.01 for normally fertile 
couples from day -5 to day +4, and for subfertile couples 
from day -4 to day +3. 


We used a multivariable model to adjust for the effects 
of age, mucus cycle score, and fertility status as addi- 
tional covariates influencing the cycle fecundity.*?? (Ini- 
tially we adjusted also for recent oral contraceptive use, 
but since this variable had no effect on the model, we 
excluded it from subsequent analyses.) Fertility status 
was significant in the model, as was mucus cycle score 
among normally fertile couples (posterior probability > 
0.95), but mucus cycle score among subfertile couples 
was not. There was a trend towards decreasing cycle 
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Figure 48-2: Correlation between mucus cycle score and 
the probability of pregnancy from intercourse on the peak 
mucus day of the menstrual cycle (cycle fecundity) for cycles 
from normally fertile couples and subfertile couples. The finely 
dotted lines are the 90% confidence intervals for the normally 
fertile couples (From: Stanford JB, Smith KR, Dunson DB: 
Vulvar Mucus Observation and the Probability of Pregnancy. 
Obstet Gynecol 101:1285-1293, 2003). 


Table 48-2: Results from the Multivariable Analysis of Fecundity 


Peak probability’ 


Fecundity ratio 
1. 5-year increase in woman's age 
2. normal fertility vs. subfertility 


3. mucus cycle score among normal fertility 


(average vs. low) 


4. mucus cycle score among normal fertility 


(high vs. low) 

5. mucus cycle score among subfertility 
(average vs. low) 

6. mucus cycle score among subfertility 
(high vs. low) 


Estimate sD 90% Cl 
0.38 0.08 (0.26, 0.52) 
0.95 0.15 (0.72, 1.21) 
0.35 0.16 (0.14, 0.66)* 
1.50 0.63 (0.99, 2.75)* 
2.51 2.06 (0.98, 6.58)* 
1.05 0.41 (0.69, 1.88) 
4.15 1.25 (0.26, 3.71) 


1, Probability of pregnancy for a couple of average fecundity in a cycle with intercourse on the Peak Day. 


2 low=0, average=5.67, high=16 for mucus score 
* significant (posterior probability >.95) 


ol 


650 


The Medical and Surgical Practice of NaProTECHNOLOGY 


as 
°o 


— All normally fertile couples 
~~~ All subfertile couples 


o 
fon) 


o 
a 


0.4 


Probability of Pregnancy on Peak Day 


0.0 0.2 0.4 0.6 0.8 1.0 
Percentile of couples, distributed by fecundity 


Figure 48-3: The probability of pregnancy from intercourse 
on the Peak Day (cycle fecundity), in relation to the distribu- 
tion of fecundity for normally fertile couples and subfertile 
couples (From: Stanford JB, Smith KR, Dunson DB: Vulvar 
Mucus Observation and the Probability of Pregnancy. Obstet 
Gynecol 101:1285-1293, 2003). 


fecundity with age, but it did not reach statistical sig- 
nificance. The detailed parameters of the model are given 
in Table 48-2. Based on this model, Figure 48-2 illus- 
trates the relationship between mucus cycle score and 
the cycle fecundity. The mean mucus cycle score in the 
total sample was 7.6, with a range 1.2 to 15.0. There was 
no significant difference in the mucus cycle score be- 
tween the normally fertile couples (7.5) and the subfertile 
couples (7.8), (p=0.36 by f-test). There was a near linear 
positive relationship between the mucus cycle score 
and cycle fecundity for fertile couples, with a higher 
mucus cycle score correlating to a higher cycle fecun- 
dity. This relationship was not found in subfertile 
couples. 


We found wide variability between couples in their abil- 
ity to conceive, even among couples who have no his- 
tory of infertility (Figure 48-3). For example, couples in 
the 95th percentile (in other words, out of 100 couples 
of apparently normal fertility, the 5 percent most fecund 
couples), have cycle fecundity of over 85 percent if they 
have intercourse on the Peak Day. On the other hand, 
couples in the Sth percentile (in other words, out of 100 
couples of apparently normal fertility, the 5 least fecund 
couples), have cycle fecundity of less than 5 perent if 
they have intercourse on the Peak Day. Similarly, couples 
at the 75th percentile have cycle fecundity over 60 per- 
cent and couples at the 25th percentile have cycle fe- 
cundity ofa little less than 20 percent. However, among 
the subfertile couples, even those at the 75th percentile 
have a probability of pregnancy of no more than 25 
percent, and those at the 25th percentile have cycle 
fecundity of less than 5 percent. 


Discussion 
Ss 
Our results demonstrate that the standardized clinical 
observation of vaginal discharge at the vulva, as made 
by women trained in the CrMS, can be used to accu- 
rately identify the fecund window of the menstrual cycle, 
i.e., the days when intercourse is likely to result in preg- 
nancy. The changes in vaginal discharge are prospec- 
tive, occurring a number of days in advance of the Peak 
Day'*'®* (rather than afterwards as occurs with the basal 
body temperature shift), and such observations are eas- 
ily learned and interpreted by women of all socioeco- 
nomic backgrounds.** While it has been known for some 
years that the fertility charting of vaginal discharge ac- 
curately identifies days of fertility and infertility, corre- 
sponding to the biophysical changes of cervical mucus 
and the “biological valve,” this is the first study to pro- 
vide quantitative estimates of daily and cycle fecundity 
based on standardized observation of vaginal discharge. 


The maximum daily fecundity in our study in couples of 
apparently normal fertility (from intercourse on the Peak 
Day) is 0.38, which is slightly lower than estimates from 
the British study, and slightly higher than results from 
the North Carolina and European studies.**** Variation 
in the underlying reproductive potential of the respec- 
tive samples may account for this variation. 


The duration of the fecund window identified in our 
study for normally fertile couples (6 days for probabili- 
ties greater than 0.05) is comparable to that found in 
previous studies.****5 Our results indicate that the du- 
ration of the fecund window is less for subfertile couples 
(3 days for probabilities greater than 0.05). 


Our results depart significantly from previous analyses 
of daily fecundity in suggesting that the highest prob- 
ability of conception occurs on the peak mucus day 
rather than one or two days prior to the Peak Day (in 
users of symptothermal NFP)* or the estimated day of 
ovulation by hormonal measures or the last day of lower 
temperature.** There are some potential reasons for this 
apparent discrepancy. All studies of the fecund win- 
dow have used imperfect markers of ovulation that have 
some variability around the actual time of ovulation. 
Studies relating the Peak Day to the estimated day of 
ovulation (measured hormonally or by ultrasound) have 
shown that the Peak Day is distributed within a range of 
+/-3 days relative to ovulation. However, the curve is 
somewhat skewed, with the Peak Day more likely to 
occur prior to ovulation than afterwards. In contrast, 
the basal body temperature shift is more likely to occur 
after ovulation.'*'*’ This might in part account for this 
apparent discrepancy, at least in comparing the present 


study with the two studies that relied on basal body 
temperature.’ In addition, the Peak Day is when bio- 
physical characteristics of mucus are most favorable to 
sperm survival and transport and thus may identify the 
day when sperm are most likely to survive in vivo, even 
with underlying variability in the subsequent time of 
ovulation.**’ Further studies with both mucus observa- 
tion and a hormonal marker of ovulation are needed to 
clarify this issue. 


Other studies have suggested that recent use of oral 
contraceptives may reduce the probability of concep- 
tion,***’ and that older age of the woman is associated 
with a lower fecundity (even within the age range of 
this sample).****“" However, these variables were not 
significant in our multivariate model. It is possible that 
with a larger sample size and with more women of 
younger ages, we may have found a significant effect 
for age, since there was a trend to decreasing probabil- 
ity of pregnancy with older age. We also did not have 
adequate sample size to fully examine the possible in- 
fluence of recent use of oral contraceptives, since rela- 
tively few cycles in the analysis happened soon after 
discontinuing oral contraceptive. 


Our study is the first to show a correlation between the 
mucus cycle score and the cycle-specific probability of 
conception (cycle fecundity). Analysis from the Euro- 
pean multicenter fecundability study has also shown 
that the presence and quality mucus discharge is asso- 
ciated with a higher fecundity, independent of timing 
relative to ovulation.“ A cycle-specific effect of mu- 
cus cycle quality that we found in our study is consis- 
tent with a day-specific effect found in the analyses of 
the European multicenter fecundability study. Mucus 
discharge serves as a marker for the likelihood of sperm 
survival. In addition, the quality and quantity of mucus 
discharge in the menstrual cycle is dependent on the 
estrogen levels and therefore may reflect the hormonal 
status of the menstrual cycle, which in turn may be re- 
lated to the viability of the ovum.*’ The mucus cycle 
score identifies a spectrum of cycle viability within 
couples of apparently normal fertility, with the mucus 
cycle scores and cycle viability on the lower end of the 
spectrum approaching those found in subfertile couples. 
Even days without mucus discharge that fall within the 
six-day window contribute information on the lower prob- 
ability for sperm survival, and possibly lower estrogen 
levels on those days. However, within the group of 
subfertile couples the mucus cycle score lacks discrimi- 
natory power to differentiate cycle viability. Among 
these subfertile couples other factors that impair fertil- 
ity (such as anatomic factors or male factors) may be 
more common and have more influence. 
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Clinically, it has been observed that subfertile couples 
have lower mucus cycle scores than normally fertile 
couples.** However, in this study, the mucus cycle scores 
were about the same (7.8 and 7.5 respectively). There 
are at least three possible explanations for this. First, 
this study only included cycles where a Peak Day was 
identified, which meant that dry cycles (cycles with no 
mucus Peak Day) were excluded. Dry cycles are much 
more common among infertile patients, and this exclu- 
sion would artificially inflate the mucus cycle score for 
these patients. Second as discussed further below, some 
couples in the subfertility group may not have had clinical 
infertility. Third, one-third of couples in the normal fer- 
tility group had recently used oral contraceptives, which 
lower the quality of the mucus cycle score for at least 
several cycles after discontinuation.” (Those in the 
subfertility group who had discontinued oral contra- 
ceptives mostly did so much earlier, given their inter- 
vening time attempting to conceive). 


Our results agree with previous analyses of the Euro- 
pean multicenter fecundability study in suggesting that 
there is a great variability among couples in terms of 
their fecundity.** In other words, some couples really 
are more fecund (fertile) than others, even among 
couples of apparently normal fertility (Figure 48-3). Simi- 
larly, some subfertile couples will be more fecund than 
others, though most will have much lower fecundity 
than most “normally fertile” couples. 


Our findings must be interpreted in light of some uncer- 
tainty in the actual fertility status of the couples in the 
study. The majority of the couples of apparently normal 
fertility were nulliparous, and all but two of the unmar- 
ried couples in the study were in the normally fertile 
group. Therefore, this group probably included some 
couples with unrecognized subfertility, who had no pre- 
vious opportunity to test their fertility. The higher pro- 
portion of married couples within the subfertility group 
simply reflects the fact that married couples have had 
the opportunity to try to conceive and to learn whether 
or not they were fertile. 


The couples in the normal fertility group began using 
the CrMS stating they wished to avoid pregnancy, but 
many of them later chose to have intercourse on days 
of fertility. We also excluded couples with known con- 
ditions likely to reduce fertility. Hence, our normal fertil- 
ity group is reasonably similar to two of the other three 
studies of day-specific probabilities of conception (the 
British and European studies), which also studied couples 
who initially avoided, and later achieved pregnancy.*”*4 


On the other hand, the subfertile group is not as clearly 
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defined. Unfortunately, a reliable indicator as to 
subfertility status was not available for all couples. We 
chose to use a sensitive measure that was available for 
all couples at study entry and should include nearly all 
couples with known infertility, but had the disadvan- 
tage of probably including a few couples with normal 
fertility: we designated all couples who began use of 
the CrMS to achieve pregnancy as subfertile. As noted, 
information on length of time spent trying to achieve 
pregnancy prior to learning the CrMS was often absent. 
It is possible that some couples learning the CrMS with 
the initial intent to achieve pregnancy in fact had nor- 
mal fertility (particularly among the nine couples that 
became pregnant within the first four follow-up ses- 
sions). However, based on discussions with each of the 
CrMS centers, the vast majority of couples seeking to 
conceive when they first learn the CrMS had some prior 
difficulty achieving pregnancy. At a minimum, two-thirds 
of the subfertile couples had well-documented infertil- 
ity. In the extreme case, up to one-third of the subfertile 
couples may have actually had normal fertility. 


Because of the retrospective nature of this study, we 
were unable to locate and enter over 40 percent charts 
from potentially eligible couples. It is possible that this 
influenced the reproductive potential of the sample. Be- 
cause we had basic demographic information for couples 
for which we did not have charts, we explored this issue 
further. As assessed by chi-square analysis, there was 
no significant difference between couples in the study 
and couples whose charts were not located for the fol- 
lowing characteristics: fertility status, woman’s or man’s 
age, race, education, income, religion, parity, history of 
spontaneous or elective abortion, CrMS teaching cen- 
ter cluster. However, there were significant differences 
in marital status (71% of those in the study were mar- 
ried, as opposed to 49% of those whose charts could 
not be located (p<.0001 by chi-square). It also seems 
likely that charts were more available for those couples 
who became pregnant, which might bias the results of 
the overall probabilities of conception upwards, depend- 
ing on whether the unavailable charts included addi- 
tional cycles with intercourse in the fecund window, 
but without conception. Unfortunately, we did not have 
accurate data on pregnancy rates among those whose 
charts were not available to assess this issue, 


A related potential for bias is that we excluded couples 
in the normally fertile group who completed fewer than 
four follow-up visits (generally the first two months of 
CrMS instruction). If there were many conceptions that 
were excluded during this first two months, this could 
artificially reduce the probabilities of pregnancy among 
the normally fertile couples. Given that couples were 


avoiding pregnancy at study entry, we believe that this 
bias should be minimal. In the subfertile group, we did 
exclude couples based on numbers of follow-ups com- 
pleted, because we suspected that this would exclude a 
number of conceptions in this group. In fact, a substan- 
tial proportion of conceptions (9 of the 30) in the 
subfertile group occurred within the first four follow-up 
CrMS instructional visits in this group. Therefore, an 
exclusion based on number of follow-up instructional 
visits would have introduced bias underestimating the 
probabilities of conception for subfertile couples. Other 
than numbers of follow-up visits, the same criteria for 
cycle quality were applied to both normally fertile and 
subfertile groups (i.e., cycles were excluded for the use 
of fertility-related medication, inadequate mucus obser- 
vations, the use of barriers or withdrawal, or the incom- 
plete recording of intercourse). 


An additional weakness of this study is the lack of an 
independent marker of ovulation. More insight into the 
role of the mucus discharge would be possible from a 
study that included both vulvar observations and a 
hormonal marker of ovulation, such as urinary hormonal 
analysis. As noted, such a study is necessary to ad- 
dress the question of why we found the highest prob- 
ability of conception on the Peak Day, whereas other 
studies found the highest probability of conception one 
or two days prior to the Peak Day, or other estimated 
day of ovulation. 


Strengths of this study include the standardized obser- 
vation and recording of mucus discharge, the inclusion 
of subfertile couples, and the rigorous procedures for 
chart abstraction and identification of the Peak Day. 
The study is based on the standardized groundwork of 
the CrMS, and provides an important clinical validation 
of the clinical relevance of the Peak Day and the mucus 
cycle score.6273!445 


Future studies should be done prospectively, with rig- 
orous criteria for subfertility or infertility, and with pro- 
cedures to make enrollment and follow-up as compre- 
hensive as possible. Longitudinal studies of mucus cycle 
quality, bleeding patterns, fecundity, fertility, and other 
health outcomes would be of great interest. The CrMS 
offers an ideal platform for this kind of inquiry. 


In conclusion, the present study provides evidence that: 
1. The CrMS can be used by both normally fertile and 


subfertile couples wishing to optimally time inter- 
course to conceive. 


tv 


The Peak Day is the day with the highest fecundity 


(probability of conception). 


3. The CrMS accurately identifies the fecund window 
from the couple’s perspective for cooperatively man- 
aging their fertility. 

4. The mucus cycle score correlates strongly with cycle 
fecundity (probability of conception) for couples 
without a history of infertility. 

5. There is a wide variability in fecundity in couples, 
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NaProTECHNOLOGY and Infertility: 
A Family Physician’s Approach 


Dr. Phil C. Boyle 


he family physician has a central role in the 

medical management of couples who are try- 
ing to conceive with Natural Procreative Tech- 
nology (NaProTECHNOLOGY - NPT). Consultations 
are, of necessity, longer than for most other specialties. 
An average consultation will last between 40 to 45 min- 
utes. Each consultation is part of an ongoing process 
of education, support and couple empowerment. Fol- 
lowing the initial training, it takes time for NPT physi- 
cians to adapt their consultation style in order to meet 
the needs of those who present for evaluation and treat- 
ment. It is rarely possible to complete the consultation 
in a shorter time, unless some aspects can be delegated 
to nurses or supporting staff. NPT physicians review 
couples every three to four months for a follow up con- 
sultation. On average couples are seen between three 
to four times per year. 


Initial Medical So 
It is essential to obtain an accurate medical history. To 
ensure consistent and complete data collection in each 
case it is recommended that medical consultants use a 
standardized form', to obtain the couples’ history and 
record medical progress with treatment. 


Patients can begin to record their medical information 
on this standardized form prior to the initial consulta- 
tion. This helps them to focus on their past medical 
history, making it easier to accurately recall previous 
investigations and treatments. A referral letter from the 
couples’ family doctor can be a useful source of addi- 
tional medical information for the initial consultation. 


Consent Form 

a 
It is critical for physicians working in Natural Procre- 
ative Technology (NPT) to keep precise medical records 
of each patient so that accurate success rates can be 
determined with this exciting new approach. Many may 
wish to collect their data in a prospective fashion and 
participate in an international collaborative research 
project under the auspices of the International Institute 
of Restorative Reproductive Medicine? (IIRRM). In or- 
der to use patients’ data for research purposes it is ad- 
visable to obtain written consent from each couple. All 
identifying details are removed from the final grouped 
analysis, so that patient confidentiality is not breached. 
A copy of the consent form is available from the RRM. 
Patients are asked to provide written consent to have 
their de-identified data used in the calculation of out- 
comes and success rates if they have decided to enter 
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the fertility treatment program. The consent form is usu- 
ally signed following the initial consultation. 


The Consultation Process 

——_—. 
Couples often begin NPT treatment with specific ideas, 
concerns and expectations® regarding their own fertil- 
ity and how investigations and treatment may proceed. 
It is important for doctors to address each couple’s in- 
dividual situation as every couple is unique and will 
have different fears, worries and misperceptions about 
what lies in store for them during the process of NPT 
fertility treatment. 


The entire program can last between 18 to 24 months 
before treatment would be discontinued and deemed 
unsuccessful. Many couples achieve successful preg- 
nancies before reaching the end of NPT treatment and 
pregnancy is possible as soon as couples begin to track 
their biological markers of fertility. Overall success rates 
can be surprisingly high even despite long standing 
infertility, advanced female age and previous unsuc- 
cessful attempts with artificial reproductive technology 
(ART). Results from an Irish NPT practice which treated 
1239 couples over four years between Feb. 1998 and 
Jan. 2002 yielded an overall live birth rate of 25.2 per- 
cent, rising to 44.7 percent for those who successfully 
completed the program’. Although there is a reasonable 
chance of having a successful live birth with NPT it is 
important to emphasise that about 50 percent or so may 
not succeed in achieving that goal. A key point is to 
encourage couples to persist with treatment until the 
program is completed so that they give themselves the 
best possible chance of success. 


A primary goal is to make treatment couple-centered. 
The husband and wife attend medical consultations 
together and work on this project as a team, hoping to 
realize their ultimate goal of achieving a successful preg- 
nancy. While we dearly wish that everybody would 
conceive, unfortunately a significant number will not. 
This is not to be pessimistic but realistic and honest 
with each couple. Older couples, where the female age 
is greater than 40 years, and those with severe pelvic 
adhesions or severe endometriosis have a reduced like- 
lihood of success. 


Treatment is reserved for married couples to protect 
the best interests of the child and promote a secure 
family life. This information is made available to couples 
prior to booking the initial medical consultation. 


Regarding advanced female age, many ask the question 


“How old is too old?” It is difficult to give an absolute 
cut off age after which conception and successful preg- 
nancy is impossible. Although women can have suc- 
cessful pregnancies even up to 50 years old, it is rare to 
have a successful outcome for women with primary in- 
fertility after 45 years of age. Out of over 1,400 couples 
treated in general practice so far we have not had a 
successful pregnancy for any females aged 45 years or 
greater. Couples are usually advised not to pursue treat- 
ment at this stage because of the low likelihood of con- 
ceiving (<1%) and a high probability of miscarriage* 
(over 50%) or Down syndrome (3%) should conception 
occur. /t is the couple who finally decide whether or 
not to pursue treatment based on the information they 
receive. Many derive a certain sense of satisfaction from 
entering the program and “giving it a go” for a time— 
even six to 12 cycles so that they can have a sense that 
at least they tried and reach a point where they come to 
accept their infertility. 


NPT helps couples to adjust to and accept involuntary 
childlessness, which may be the final outcome despite 
our best attempts at fertility treatment. Successful treat- 
ment is much more than helping a couple to conceive 
and deliver a healthy child. Our goal is to offer the best 
medical treatment available in order to achieve a preg- 
nancy..... but not at any price. We do not want to reach 
our goal at the expense of the couple’s health, relation- 
ship or psychological well being. 


Health 


Remarkably, many women feel better while receiving NPT 
fertility treatment. This is in stark contrast with many 
fertility treatments which often leave the woman feeling 
quite unwell. During NPT, PMS which may have been 
previously severe often disappears with treatment. Dys- 
menorrhoea and bowel complaints are rectified through 
surgical diathermy of endometriosis. Abnormal men- 
strual function associated with PCOD or 
oligomenorrhoea is corrected, resulting in regular men- 
strual cycles. This reduces the lifetime risk of endome- 
trial cancer to that of the normally fertile population, 
provided progesterone support is continued on a long- 
term basis. 


Relationship 


NPT is a process which involves the husband as an 
active participant. The man’s role is to record the bio- 
logic markers of fertility according to specific instruc- 
tions using the CREIGHTON MODEL FertilityCare™ 
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System (CrMS). This is taught by a specially trained 
FertilityCare™ Practitioner (FCP). Each day the man 
asks his wife what markers of fertility were observed 
and he records the most fertile sign on their chart. There 
are several important reasons for the man to be involved. 
First, he becomes actively involved in the process, rein- 
forcing the reality that it is their fertility as a couple 
which we are treating, not just her fertility alone. Sec- 
ondly, we find that when men are involved in the chart- 
ing process, the recordings are more precise because 
the observations are discussed and considered in more 
detail prior to recording. In addition, the couple commu- 
nicate on a daily basis about their fertility. This often 
allows them to discuss their feelings about subfertility, 
the treatment and possible success or failure. This en- 


hanced dialogue often helps them to recognize many of 


the unspoken stressors which may arise with fertility 
treatment. Husbands need to affirm their wives that, as 
a couple, they value her health, her well being and their 
relationship. Then, if the couple are to remain childless, 
they will be able to cope with that together. We encour- 
age couples to discuss adoption as a very positive op- 
tion should NPT not result in a pregnancy. 


Initial Medical Consultation 


el 


The initial medical consultation is divided into two main 
parts: 


1. Collection of information 


tr 


. Teaching and explanation about NPT 


3. Physical examination 


1. Collection of Information 


The couple are greeted with a handshake and allowed 
to settle comfortably before the consultation begins. 
The doctor begins by taking a detailed medical/fertility 
history to understand their present situation as clearly 
as possible. They may have filled out the medical con- 
sultation form in advance, so the NPT physician can 
clarify the information and obtain further details if they 
have a referral letter from the family doctor or other medi- 
cal correspondence. 


A very useful final question which often yields surpris- 
ingly pertinent information is the following: “Is there 
anything else important regarding your fertility history 
which I didn’t ask you?” In addition to obtaining fur- 
ther medical information this open ended question al- 
lows the couple to express what they are worried about, 


so that the NPT physician can gain insight into their 
primary concerns. 


This initial medical consultation is primarily an informa- 
tion gathering session for the NPT physician as well as 
the couple. The doctor tries to assess the couples’ suit- 
ability to enter the program, based on the information 
which is collected. At the same time the couple try to 
decide if the NaProTechnology (NPT) approach appeals 
to them or not. There are advantages and disadvan- 
tages to NPT evaluation and treatment, and not every- 
body wishes to follow this approach, although most do 
find it very appealing. 


2. Teaching and Explanation 


Having collected a detailed medical history and being 
aware of the couples” primary worries and concerns, the 
NPT physician can proceed to explain how NPT works. 
It is helpful to set goals for the couple, both within each 
consultation and for the treatment program as a whole. 
They should be told that each consultation will take 40- 
45 minutes in total. Consultations involve active dia- 
logue with the doctor. This leads to couple empower- 
ment through ongoing education and sharing in the 
decision making process regarding further investiga- 
tions and ongoing treatment. 


A guiding principle for the physician is to actively in- 
volve couples in the decision making process from the 
beginning and throughout the months of treatment. 
Ultimately couples are responsible for deciding which 
treatment they would like to pursue at different times 
throughout the program based on information which 
the doctor shares with them. The NPT physician out- 
lines the principles, explaining why a particular inter- 
vention may be recommend at any given time. NPT pro- 
tocols are useful guidelines as to when various treat- 
ments and interventions would be applied, but these 
protocols are far from rigid and may vary widely from 
one couple to the next depending on their history, un- 
derlying diagnosis, female age and the couples’ prefer- 
ence — always guided by the physicians clearly explained 
rationale. The couple enter a genuine partnership with 
the NPT physician in managing their own unique fertil- 
ity condition. They ultimately treat their own fertility in 
consultation and discussion with the NPT physician. 


3. Physical Examination 


If the couple have never had a physical examination 
previously, it may be conducted at the initial medical 
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consultation or subsequently at the first medical review. 
It is advisable for the woman to have the usual gyneco- 
logic exam. The man should also be assessed for a vari- 
cocele and tender prostate if his semen analysis is sub- 
optimal. 


Male Fertility. 

rs 
If the man has had a recent normal semen analysis he 
may not require further evaluation at this point. If how- 
ever he has never been assessed, he should be advised 
to produce a semen analysis prior to the next review 
consultation which is usually 12 weeks following this 
initial appointment. 


Men are advised to collect the seminal fluid sample 
through a usual act of intercourse while wearing a per- 
forated non-spermicidal silastic seminal fluid collecting 
device.® This allows for the full sample to be collected. 
Pre-ejaculatory fluid which contains a high concentra- 
tion of sperm is not missed as may occur with samples 
collected during masturbation. In addition many men 


report this is a far more acceptable method of collecting 
the sample compared to other approaches. The NPT 
physician gives the man written instructions which 
clearly explain how to prepare and collect the sample 
(Figure 49-1), Collecting seminal fluid in this fashion 
provides accurate results, is generally more acceptable 
to men and is consistent with full respect for men’s sexual 
dignity. The results should be available for the next con- 
sultation at which point several interventions may be 
recommended if the analysis is suboptimal. 


If previous results are known to have been poor, blood 
tests would be taken at this stage for FSH, LH, thyroid 
function, testosterone levels and full blood count. This 
is to try and determine if we are dealing with an underly- 
ing medical complaint, normogonadotrophic oligosper- 
mia or primary testicular failure. The latter would be less 
likely to respond to further medical interventions. The 
man can be examined for a varicocele and referred to a 
urologist for further assessment if necessary. It is im- 
portant to find a urologist who is interested in evaluat- 
ing and treating the underlying problem causing a sub- 
optimal semen analysis. Unfortunately many refer for 


Instructions for Seminal Fluid Collection 


Please find enclosed a perforated seminal fluid collecting device, which is essentially a special type of 


condom. It is free of spermicide so that seminal fluid can be collected without contamination or harm. 


Prior to collecting the sample, you are advised to avoid intercourse for 72 hours (3 Days) to allow 


the count to build up to maximum levels. 


You should have a shower prior to collection, as this will minimize contamination of the sample. 

It is recommended to collect the seminal fluid through a natural act of intercourse. 

We have found this has a higher level of acceptability compared to masturbation. In addition the seminal 
fluid collecting device allows all of the seminal fluid, including pre-ejaculatory fluid to be collected. Pre- 
ejaculatory fluid can be difficult to collect through masturbation, and if missed may give the appearance 


of a low sperm count. 


Please transfer the seminal fluid directly to a container immediately after collection and dispose of the 
seminal fluid collecting device (condom). Do not send the condom into the laboratory. 

Remember the sample must reach the laboratory within one hour and the container must be kept 
at body temperature prior to and after collection of seminal fluid. Place the container into your 


pocket to keep it warm. 


Figure 49-1: Instructions for Seminal Fluid Collection form 
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artificial insemination or [VF without attempting to re- 
solve the man’s problem. 


Lifestyle Changes 


Men are advised to reduce alcohol’ intake and stop 
smoking, to wear loose fitting clothing and to reduce 
lifestyle stresses. These interventions can produce sur- 
prising improvements in semen parameters. The cycle 
of sperm production from sertoli cell to ejaculate can 
take 72 days. We usually recommend a repeat analysis 
three months following any particular intervention to 
assess the effectiveness of treatment. 


Medical treatments that NPT physicians may recom- 
mend include a trial of antibiotics such as clarithromycin 
or ciproxin alone or in combination for two to three weeks 
or longer to treate a chronic prostatitis, tamoxifen cit- 
rate (Tamoxifen) 10 mg twice daily*, clomiphene citrate 
(Clomid) 25mg daily, indomethacin 25 mg BD, |-carnitine” 
1 gram daily or pycnogenol" 30 mg twice daily. Although 
at times improvements may be dramatic, generally im- 


provements are moderate in about 20 to 25 percent of 


men. If the count remains consistently below one mil- 
lion it is less likely (though not impossible!) that con- 
ception will occur. 


Another condition in the male that deserves a separate 
mention is when anti-sperm antibodies"! are present in 
high concentrations. This can be treated by suppres- 
sion of the male immune system with prednisolone 20 
to 40 mg twice daily for 10 days beginning on day 4 or 5 
of his wife’s menstrual cycle. The high dose of steroid 
treatment is generally well tolerated. It is not recom- 
mended for men over 50 years old, those with high blood 
pressure, diabetes or a previous exposure to TB. Men 
are screened with appropriate blood tests, blood pres- 
sure measurement and a chest x-ray prior to commenc- 
ing treatment. 


The treatments that we recommend for male infertility 
are certainly not unique to the NPT physician. How- 
ever, with the advent of ART many infertility specialists 
omit these approaches in favor of artificial insemina- 
tion, in vitro fertilization (IVF) or intracytoplasmic sperm 
injection (ICSI). Experience from NPT shows many 
couples can conceive without resorting to ART. Fur- 
thermore when ART has been previously unsuccess- 
ful, NPT can still be an effective treatment option for 
many couples. 


ee et 
When it comes to the evaluation and treatment of fe- 
male fertility, NPT differs widely from standard infertil- 
ity approaches. Even if a male factor is present it is 
common to find an additional female component con- 
tributing to the couples’ subfertility. This female factor 
is usually not identified prior to NPT. The two main 
areas where NPT finds new problems are with the 
woman’s cervical mucus quality or suboptimal levels of 
progesterone and estradiol-17f in the luteal phase of 
the menstrual cycle. Of course there are many other 
factors which are found and treated, but these would be 
the main two. 


We have found it helpful to have the initial consultation 
for infertility with the NPT physician prior to the couple 
beginning FertilityCare™ charting. NPT begins by giv- 
ing the couple a detailed explanation of how the woman’s 
cycle should function under normal physiologic condi- 
tions. It is important to use diagrams from the Picture 
Dictionary’? while explaining how the normal menstrual 
cycle should work. We explain that in order to evaluate 
female fertility the couple must first learn how to record 
the biologic markers of the menstrual cycle in a precise 
and ordered fashion using the CrMS. The NPT physi- 
cian can give a useful overview, explaining how to be- 
gin recording the signs of fertility from the first day of 
the menstrual cycle. The physician uses the 
FertilityCare™ chart to explain how the couple can 
record their observations for the next two weeks prior 
to attending their FCP. They will need to see the practi- 
tioner every two weeks for individual instruction over 
the following two months. The couple are given a vid- 
eotape or DVD" presentation of the Introductory Ses- 
sion, together with the user manual, FertilityCare™ 
chart and stamps so that they can begin to record their 
biologic markers of fertility immediately. The woman 
observes her markers throughout the day whenever she 
goes to the bathroom and her husband records the most 
fertile observation on the chart at the end of each day. 


The FCP is central to further evaluation at this point. It 
is essential that practitioners are well trained and par- 
ticipate in ongoing continuing education in order to 
provide a quality service to each couple who comes 
under their care. Practitioners should receive written 
correspondence following each consultation with the 
NPT physician so that they are informed of the per- 
sonal needs and clinical situation regarding their couple. 
The practitioner is an allied health care professional who 
can make the process of fertility tracking an enjoyable 
and worthwhile experience for the couples they see. A 
caring and sensitive practitioner will establish a sound 
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therapeutic relationship, ensuring accurate charting and 
practical support to encourage couples to continue with 
the program until its completion. Practitioners can re- 
mind couples when to have blood samples drawn on 
“day 3” and “Peak + 3, 5, 7,9 and 11” during the initial 
hormonal evaluation and “Peak + 7” for each treatment 
cycle. The practitioner can offer valuable support to the 
couple and confirm that they are adhering to the 
physician’s plan of treatment. The practitioner is often 
available to answer phone queries regarding charting 
difficulties or simple problems regarding medical treat- 
ment. The practitioner is not a physician or counsellor, 
but can readily recognise when further assistance may 
be required in these areas. Suffice it to say that a well- 
trained FCP is worth their weight in gold! 


Before the couple leave the initial consultation to begin 
recording their fertility they are given an overview of 
our “goals” with treatment. 


Overview of Treatment Course 

Ss 
The first six months are the lead in time before effective 
cycles of fertility treatment begin. Couples generally 
spend three months learning how to track their personal 
biologic markers of fertility. During the first cycle they 
learn how to confidently identify the Peak Day. On the 
second cycle they have timed hormonal blood tests to 
see what abnormalities may be found. Treatment is com- 
menced during the third or fourth cycle and it often 
takes a further three cycles before hormone deficien- 
cies, limited cervical mucus flow or other problems are 
corrected with medications. 


Most couples do not conceive during these first six 
cycles. Those with a history of previous miscarriage are 
advised to avoid conception until monthly Peak + 7 
blood results for progesterone and estradiol have 
reached the normal range. Couples who conceive with 
sub-optimal hormone levels still have a significant risk 
of miscarriage. In addition they seem to require ongo- 
ing progesterone support for longer during pregnancy 
compared to those who conceive with optimal hormone 
levels. After three cycles of treatment PMS symptoms 
have generally improved, Peak + 7 blood results are in 
the normal range and the fertility chart returns to a nor- 
mal looking pattern. Interestingly we have found that 
PMS can be a little worse for the first and second cycle 
of treatment before symptoms are controlled in the third 
cycle of treatment. 


From this point onwards we begin to enter into “effec- 
tive cycles” where a pregnancy is more likely to occur. 


An effective cycle is one where: 


1. Peak +7 blood results for progesterone and es- 
tradiol are in the normal range 


2. Cervical mucus scores are satisfactory 


3. Intercourse occurs frequently during the fertile 
days 


4. Stress/tiredness is kept to a minimum 


Couples may conceive on the first or twelfth effective 
cycle or at any point in between. It may take 15 to 18 
total cycles to achieve 12 effective ones. Cycles are 
only counted if the conditions for an effective cycle are 
met. A cycle can sometimes be counted as a “half effec- 
tive” if the NPT physician feels a pregnancy was pos- 
sible, but the cycle was not used to its full potential. For 
example if only one “fertile day” was used for inter- 
course or cervical mucus flow was more limited than 
usual or if the monthly blood results fall below the tar- 
get normal range these cycles could be recorded as “half 
effective”. The entire treatment program can take up to 
24 months or two years to complete. It is important to 
tell couples this information before they begin treat- 
ment. NPT is not a “quick fix” solution to infertility, 
rather it is a process of evaluating and correcting ab- 
normalities which interfere with normal reproductive 
function and this process takes time! Many people want 
to be pregnant yesterday and the possibility that they 
may have to wait up to two years is not appealing. They 
need to know that at times pregnancy may occur very 
quickly, in just a few months, but if they are to give NPT 
their best shot they should complete the program. The 
longer couples stay in the program, the more likely they 
are to conceive. Of course treatment cannot continue 
indefinitely, so an end point must be chosen. If a preg- 
nancy has not occurred by about 12 effective cycles it 
seems unlikely that continuing for longer will prove ef- 
fective, but some couples have conceived on their 14th 
and 1 Sth effective cycles. This is more likely to occur in 
cases where stress was interfering with treatment dur- 
ing the earlier cycles or a surgical intervention performed 
in the middle of the program gave a better chance of 
subsequent conception. If a surgical intervention re- 
sulted in a major improvement in prognosis, it may be 
well to reset the count for 12 effective cycles following 
the treatment. 


Because treatment may take some time we encourage 
couples to live their life as normally as possible while 
treatment proceeds in the background. We encourage 
holidays and fun activities which can give a certain dis- 
traction from the process of trying to conceive. “Cycle- 
gazing,” where couples become too focused on their 
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fertility chart is a very counterproductive activity. It 
adds to the stress of treatment and frustration builds 
for each cycle that passes without conception occur- 
ring. Couples are advised to think more long term after 
they have passed through the initial six months of evalu- 
ation and corrective treatment. We say “hopefully by 
this time next year you will be pregnant” and “If it hap- 
pens sooner than one year, consider it a bonus.” This 
long-term approach is necessary to keep people moti- 
vated for the duration of treatment. If these goals are 
not set in the beginning, couples tend to drop out too 
early and miss out on a possible successful outcome. 


Subsequent Medical Consultations 

is beach electri 
At the second medical consultation (first review) the 
NPT physician reviews the FertilityCare™ chart to- 
gether with all of the blood test results and the 
husband’s seminal fluid analysis. A baseline ultrasound 
examination is performed at this consultation, or prior 
to the consultation if an ultrasound is not available in 
the practice. If a diagnosis has been established, treat- 
ment can be commenced to correct the underlying ab- 
normality. 


NPT adheres to time-honoured medical principles in 
evaluating and treating infertility and recurrent miscar- 


History 

. Symptoms 

Signs 

. Investigations 

. Diagnosis 

. Targeted medical/surgical treatment 


= 
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1. History 


As explained earlier NPT physicians are advised to col- 
lect the history using a standardized medical consult- 
ant form. Suitable patients may have a history of: 

e Infertility 

e Miscarriage 

e Ectopic pregnancy 

e Prematurity 

¢ Low birth weight 

e Placental abruption 

e Pregnancy-induced hypertension 


2. Symptoms 


Premenstrual syndrome (PMS) lasting for four or more 


days is commonly associated with progesterone defi- 
ciency. Typical symptoms include irritability, breast ten- 
derness, bloating, weight gain, salt/sweet cravings, teari- 
ness, depression, headache, fatigue and insomnia. 


Many women have these symptoms for two or three 
days pre-menstruation and that is normal. If symptoms 
are present for four or more days, that is abnormal and 
may indicate a progesterone deficiency. In true PMS, 
the symptoms are relieved with the onset of menstrual 
flow. 


During the history taking we record which symptoms 
are present, their average duration each cycle and se- 
verity out of 10, with a score of 10 indicating maximum 
severity. 


It can be interesting to compare PMS scores before and 
during treatment. Usually women feel much better while 
they are receiving treatment. 


3. Signs 


The FertilityCare™ chart will often indicate the status 
of a woman’s reproductive and gynecologic health. 
Typical abnormal features which may be evident from 
the chart include: 

e Dry cycles 

e Limited mucus 

e Premenstrual spotting 

¢ Intermenstrual spotting 

e Tail-end brown bleeding 

e Short post-Peak phase 

« Long post-Peak phase 

e Long cycles 


This is where the CrMS really excels. This system be- 
gan as a means of understanding normal fertility in 
healthy couples for family planning purposes. 
FertilityCare™ has been used by ever increasing num- 
bers of couples since 1976 so that we know what a “nor- 
mal” chart looks like. Ifa couple have abnormal repro- 
ductive function it is often evident from the fertility chart 
even before blood tests or ultrasound studies have been 
performed. As many as one couple out of six today ex- 
perience infertility problems which require medical in- 
tervention. It is very reassuring for couples who have 
made the decision to postpone having children for a 
few years to see they have a normal appearing fertility 
chart, and would be likely to conceive quickly and eas- 
ily ata later date. Similarly, ifabnormal signs are seen, a 
trained FCP can advise the couple to seek medical at- 
tention for investigations and treatment to correct any 
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abnormalities even before they try to conceive. This 
has the advantage of restoring normal reproductive func- 
tion in order to reduce the likelihood of infertility or 
miscarriage at a later date. 


4. Investigations 


At this point, the NPT physician usually has a reason- 
able clinical impression regarding the couple’s fertility 
potential. Appropriate investigations must be performed 
in order to establish a diagnosis and proceed to specific 
treatment. Symptoms and signs alone cannot establish 
a diagnosis, which is critical with the NPT approach. 


Investigations - Level 1 


Targeted Hormone Evaluation 

The following pre-treatment blood tests are taken dur- 
ing the second cycle of tracking and interpreted by the 
NPT physician during the third cycle of tracking. 


Blood tests are taken on day 3 of the cycle for FSH, LH, 
prolactin, thyroid function, vitamin B12,'° rubella, com- 
plete blood count and testosterone (if indicated). 


NPT physicians are advised to take a complete hor- 
mone profile for estradiol 17-B pre-ovulation on Peak 
-3,-1, +1 and a combination of estradiol 17-B (E,) and 
progesterone on Peak + 3, 5, 7,9 and 11. Anything less 
than this full profile will give an incomplete picture and 
limit the accuracy of the diagnosis. 


If for some reason it is not possible to take the full pro- 
file, a Peak + 7 (P+7) test for both progesterone and 
estradiol 178 is a reasonable compromise. If either of 
these results are low we know that the corpus luteum is 
not functioning as it should. This could be because of 
inadequate follicular function or corpus luteum insuffi- 
ciency. /t is not possible to tell which unless the full 
hormone profile is taken. \n this situation it is wise to 
correct the luteal phase of the menstrual cycle first, for 
three cycles. HCG 2000 units on Peak + 3, 5,7 and 9 will 
usually correct corpus luteum insufficiency, except for 
heavier women who may require a higher dose 2,500 or 
3.000 units. If monthly P+7 blood results for progester- 
one and E, fail to reach the normal range after three 
cycles, ovulation induction with clomiphene should be 
added to the treatment. The dose required varies from 
25 mg (one-half tablet) daily for three days up to 150 mg 
(3 tablets) daily for five days starting on Day 2 of the 
menstrual cycle. The dose is gradually increased until 
monthly P+7 progesterone and E, have reached the 
normal range. 


Normal Ranges (For Ireland) 
Pre Peak P-3, P-1, P+] 
Estradiol only - Over 370 pg/mL (1000 nmol/L) 


Peak Plus 7 
Progesterone (18.5—31.0 ng/mL) (60-100 nmol/L) 


Estradiol (145-300 pg/mL) (400-800 pmol/L) 


Mucus Enhancing Medications 

If mucus enhancing medications are required they are 
commenced immediately if mucus flow is very poor. 
Usually mucus enhancers can be withheld until after 
hormonal correction is achieved. In this way we can tell 
for certain whether or not mucus improves as a result of 
treatment. In addition it is unhelpful to facilitate con- 
ception with suboptimal hormones, as the risk of mis- 
carriage is likely to be increased when P+7 progester- 
one and E, are too low. 


Investigations - Level 2 


Ultrasound Studies 
A. Structural Assessment 
A baseline ultrasound scan is very useful for 
couples who undergo infertility treatment. Ul- 
trasound is a minimally invasive procedure which 
can provide a structural assessment of the fe- 
male reproductive organs. It is best to perform 
an abdominal ultrasound with a full bladder for 
the initial assessment, followed by transvaginal 
ultrasound for subsequent scans. Large ovarian 
cysts may be missed if the abdominal scan is not 
performed. The following abnormalities may be 
found: 
e Uterus— fibroids, polyps, adenomyosis, 
retroverted lie 
e Tubes—hydrosalpinx 
e Ovaries—cysts, endometrioma, PCOD. 


B. Follicular Tracking 

Ultrasound follicle tracking can be performed as 
an initial assessment to establish a diagnosis of 
abnormal ovarian function. Another approach is 
to defer this investigation until after hormone 
abnormalities have been corrected and then ar- 
range for follicle tracking to confirm that ovula- 
tion is occurring normally as monthly blood tests 
on P+7 for progesterone and E, would suggest. 
Often normal rupture is confirmed but at times, 
despite having normal P+7 blood results, we may 
still find: 

« Small follicles 

¢ Incomplete (partial) rupture 

¢ Luteinized unruptured follicle. 
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Treatment is adjusted as necessary. The dose of 
clomiphene is increased if the follicles are too 
small. HCG 5,000 or 10,000 units on P-1, Peak 
Day or P+1 can help to facilitate follicular rup- 
ture if incomplete rupture or LUF is found. 


Investigations - Level 3 


Surgical Evaluation 

The NPT family physician tries to be as minimally inva- 
sive as possible and is reluctant to refer for surgical 
assessment. Many couples can conceive without the 
need for a general anesthetic and surgery. If it is likely 
from the couple’s history that they would benefit from 
surgical intervention, early referral is made. This would 
be where a couple have pronounced symptoms consis- 
tent with endometriosis such as severe dysmenorrhoea, 
deep dyspareunia or pronounced bowel symptoms dur- 
ing the menstrual flow. If the female is 38 years or older 
and has never had previous surgical evaluation, earlier 
referral may be necessary. 


Usually surgical assessment can wait until six effective 
cycles of medical treatment have been completed. The 
advantage of postponing surgery is that an unneces- 
sary invasive procedure may be avoided. The disad- 
vantage is that optimal fertility treatment may not be 
achieved until after surgical correction of an underlying 
abnormality has occurred. It is good to explain the risks 
and benefits, the advantages and disadvantages of sur- 
gery and involve couples in the decision-making pro- 
cess to decide when they would like to pursue the more 
invasive surgical investigations and treatment. 


Surgical investigations that may be recommended in- 
clude: 
e Laparoscopy and dye test — with diathermy/ la- 
ser of endometriosis 
e Hysteroscopy 
e Hysterosalpingogram 
e Transcervical catheterization of fallopian tube 
(USA only) 


5. Diagnosis 


There are two main diagnostic categories in NPT (a) 
functional reproductive abnormalities or (b) structural 
problems. Often the two categories co-exist. Of course 
if additional medical problems are found with day-3 blood 
tests showing anemia, abnormal thyroid function etc. 
these problems are corrected first. 


A, Functional Abnormalities 
Several functional abnormalities may be found as fol- 
lows: 


a. Ovarian hormone deficiency—diagnosed by full 
hormone evaluation 
i. Follicular phase—inadequate follicular 
function. Small follicles, producing inad- 
equate levels of estradiol-17B preovula- 
tion. 
ii. Luteal phase defect—there are three 
types recognized by NPT as described 
by Hilgers—Types I, I] and III. 


b. Ovulatory defect—diagnosed by ultrasound fol- 
licle tracking 
i. Anovulation 
ii. Small follicle 
iti. Empty Follicle 
iv. Partial follicular rupture 
vy. Luteinized Unruptured Follicle Syndrome 


c. Polycystic ovarian disease (PCOD) can be mild, 
moderate or severe. The severe and moderate 
forms are easier to diagnose. Mild PCOD can be 
difficult to confirm with only one or two of the 
abnormalities being present. Typically women 
have long irregular cycles, hirsutism and obesity. 
Blood tests show a reversal of the FSH : LH ratio, 
elevated testosterone levels and increased insu- 
lin resistance. Ultrasound shows large ovaries 
with multiple small follicles measuring 0.5 to 0.7 
mm in diameter. A laparoscopy shows pearly white 
ovaries. A biopsy of the ovaries and histology 
can confirm the diagnosis. 


d. Limited cervical mucus flow—diagnosed by 
FertilityCare™ chart only. 


e. Chronic stress—The effects of stress can often 
be seen on the FertilityCare™ chart. Recogniz- 
ing that stress is present and having an ability to 
monitor its impact cycle by cycle is very helpful 
in understanding and managing life’s stresses. 


f. Male factors—described earlier 
g. Infection—Chronic low-grade endometritis 


h. Immunological—Anti-ovarian antibodies'*.,.(and 
others to be discovered) 


B. Structural Problems 
These are diagnosed by ultrasound or one of the surgi- 
cal techniques listed above. Common diagnoses include: 
e Endometriosis 
e Polycystic ovarian disease (PCOD) 
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Pelvic inflammatory disease (PID) 
Uterine fibroids 

Endometrial polyps 

Uterine septum. 


6. Targeted Medical/Surgical Treatment 


Treatment is targeted and directed at specific abnor- 
malities. If we cannot find a problem, we cannot treat it. 
If it is not broken we do not need to “fix it”! 


As one proceeds along the investigative process, ab- 
normalities are found at various different levels. Wher- 
ever the problem lies treatment is directed to correct the 
abnormality and restore normal physiologic function. 
This is completely different from contemporary practice 
which will often conclude that everything is normal ac- 
cording to the day 21 blood test for progesterone, but 
will give a three to six-month trial of clomiphene, just in 
case it might work! 


A, Functional Abnormalities (Medical treatment) 


a. Ovulation Induction—If an ovulatory defect is 
confirmed, treatment is targeted initially with - 
clomiphene to correct the abnormality and restore 
normal function. In cases of clomiphene resis- 
tant anovulation, where ovulation does not oc- 
cur despite maximum doses of clomiphene, many 
women will ovulate if prednisolone 5 mg daily is 
added to the treatment.'® If this is not effective (1 
to 2% of the time) patients may require FSH injec- 
tions in order to achieve ovulation. Very rarely 
(<0.1% of the time) patients may have hypotha- 
lamic amenorrhea, which can be treated with pul- 
satile GnRH. 


b. Ifultrasound shows incomplete rupture or lutein- 
ized unruptured follicle (LUF) — HCG 5,000 or 
10,000 units is given on P—1, Peak Day or P+1 to 
facilitate follicular rupture. In addition, adjusting 
the dose of clomiphene to 25 mg daily for 10 days 
starting on day | of the cycle can be effective. 
LUF may also be a side effect from NSAIDs" if 
they are taken ona long-term basis. These should 
be discontinued, if possible. 


c. Corpus luteum insufficiency is usually treated 
with HCG 2000 IU on Peak + 3, 5, 7 and 9 of the 
menstrual cycle. Couples are taught how to in- 
ject themselves and can usually do this confi- 
dently following instruction and practicing fora 
few cycles. Progesterone can also be used in the 
luteal phase as vaginal suppositories (400 to 600 


mg nightly) or oral micronized progesterone (200 
mg by mouth two times a day [PO BID]) for 10 
days, starting on Peak + 3 of the cycle. 


. Mucus Enhancers—Vitamin B,, mucolytics and 


ampicillin are added as necessary. It is good to 
assess the effectiveness of these medications by 
documenting the mucus cycle score before and 
during treatment. If mucus does not improve af- 
ter three cycles, the mucus enhancer is discon- 
tinued. Up to 50 percent of women may get an 
improvement in mucus quality with these treat- 
ments. 


Stress Management—The adverse effects of 
stress can be monitored on a cycle-by-cycle ba- 
sis. The effectiveness of interventions to modify 
stress can be assessed with the FertilityCare™ 
chart. If necessary, couples can be referred for 
counseling or prayer to help in managing more 
difficult situations. 


PCOD—cases of increased insulin resistance 
should be treated with metformin HCI'* 500 mg 
three times a day (TID). It is best to start with 
either half to one tablet daily and gradually in- 
crease the dose until the full treatment is reached. 
Some women cannot tolerate metformin HCI be- 
cause of bowel-related symptoms. Rosiglitazone'” 
4 mg daily is a useful alternative. Most women 
will require ovulation induction with clomiphene 
and luteal phase support with vaginal progester- 
one 400 to 600 mg for 10 nights commencing on 
P+3 each cycle. Interestingly, the majority of 
women with PCOD do not require mucus enhanc- 
ing medications and experience minimal side ef- 
fects from clomiphene. 


. Chronic Endometritis—This can be difficult to 


diagnose. Often an endometrial biopsy will fail to 
identify any organisms. If the fertility chart shows 
persistent premenstrual, intermenstrual or tail-end 
brown bleeding this may be due to a chronic en- 
dometritis. If a low-grade infection is present a 
two-week trial of metronidasole 400 mg three times 
a day (TID) and cephradine 500 mg three times a 
day will usually cause the unusual bleeding pat- 
tern to disappear. 


. Immunological factors as a cause for subfertility 


are still the subject of research and there are no 
clear guidelines as yet in this area. A possible 
immunological factor may be present in cases of 
clomiphene resistant anovulation'*'® that re- 
sponds after adding prednisolone 5 mg daily. 


Male Treatment—as described earlier. 


B. Structural Problems (Surgical treatment) 
Surgical interventions are specifically applied to cor- 
rect structural abnormalities: 
¢ Endometriosis—Diathermy, laser” 
gery as required 
e Polycystic ovarian disease (PCOD)—Laparos- 
copy with ovarian diathermy”! or laparotomy and 
ovarian wedge resection” are required if success- 
ful ovulation induction cannot be achieved with 
medical treatment alone. 
e Pelvic inflammatory disease (PID)—Microsurgi- 
cal reconstruction of pelvis 
e Uterine fibroids—Myomectomy 
e Endometrial polyps—Polypectomy 
e Uterine septum—Hysteroscopic resection.” 


or microsur- 


NPT physicians need to have access to well-trained 
gynecologists who are confident in offering skilled sur- 
gical treatments for the patients who require surgical 
intervention. The NPT physician should continue to 
manage the couples’ medical treatment after surgery. 
In summary the treatment plan is as follows: 


1. Set goals for the couple. Motivate them to con- 
tinue the program for 18 to 24 months. 


2. Begin to record signs of fertility with 
FertilityCare™ chart. 


Blood tests in second cycle. 
Medical review with ultrasound in third cycle. 


Establish a diagnosis. 


DS oe. & 


Correct ovarian function/recommendations to 
improve male fertility. 


7. Monitor P+7 bloods monthly, semen analysis — 
three monthly if suboptimal. 


8. Enhance cervical mucus flow if necessary after 
P+7 is optimal. 


9. Confirm ovulation with ultrasound follicle track- 
ing. Adjust treatment if necessary. 


10. Continue to aim for 12 fully effective cycles: 
i, Optimal P+7 P and E, 
ii. Satisfactory cervical mucus quality 
iii, Frequent intercourse during mucus days 
iv. Adequate stress management (counsel- 
ing/prayer if required). 


11. Ifthe couple have not conceived after five to six 
fully effective cycles, it may be time to refer for 
surgical evaluation 

i. Laparoscopy (initial or repeat with an ex- 
pert in endometriosis) 
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ii. Hysteroscopy 
iii, Other evaluation as indicated. 


12. Continue until 12 fully effective cycles have been 
completed. If significant abnormalities are de- 
tected surgically, re-start count for 12 cycles af- 
ter surgical correction. 


13. Set goals and targets with couple. Discuss op- 
tions ART/adoption/acceptance with their pros 
and cons — if NPT does not result in conception. 


SS 


NPT cooperates with the couple’s natural procreative 
potential to achieve optimum function. The entire treat- 
ment program Is built around the CREIGHTON MODEL 
FertilityCare™ chart. The chart is important for the ini- 
tial evaluation of a couple’s fertility potential, for the 
timing of blood tests and to monitor the response to 
treatment cycle by cycle. The beneficial effects of medi- 
cal and surgical treatments can be seen as the chart 
changes from an abnormal to normal pattern. In addi- 
tion if stress is an issue the beneficial effects of coun- 
seling and stress management can be seen from improved 
charting patterns. 


Many of the medical treatments used in NPT are not 
new. What is new is the way treatment is targeted with 
respect to a very precise fertility charting system and 
tailored to each couple’s individual cycle. 


We have not yet reached the end point in the growth 
and development of NPT as a specialized program of 
fertility treatment. The FertilityCare™ chart continues 
to challenge us to correct physiologic abnormalities that 
do not always improve with hormonal manipulation. We 
are beginning to discover the role of antibiotic treat- 
ment for chronic low-grade endometritis to treat persis- 
tent tail end brown bleeding and suspect that immuno- 
logical factors will be significant in treating resistant 
cases of recurrent miscarriages. An in-depth understand- 
ing of individual charting patterns allows for new in- 
vestigations and treatments to develop to try and opti- 
mize reproductive function. 


NPT isa revolutionary new approach to understanding 
and managing reproductive and gynecologic health. It 
is just waiting to be discovered and embraced by the 
greater medical community. The advantages this new 
system offers to doctors and couples are astounding! 
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NaProTECHNOLOGY and Pregnancy 
following Failed ART 


Dr. Phil C. Boyle 


| raha is a significant problem for many couples in 
the developed world today. Up to one in five couples 
experience difficulty conceiving in the United States’. 
In Europe one in six couples have difficulty conceiv- 
ing’. Current infertility protocols usually advise blood 
tests on day 3 to 76 of the menstrual cycle to assess 
gonadotropin and prolactin levels, thyroid function, 


hemoglobin, rubella status and testosterone levels—if 


clinically indicated. In addition bloods tests are usually 
taken on day 21 or 22 of the cycle to measure progester- 
one levels in the probable mid-luteal phase of the men- 
strual cycle. Most specialists would agree that ovula- 
tion is probably occurring if progesterone levels exceed 
30 nmol/L (9.5 ng/mL). After a seminal fluid analysis, 
postcoital test, ultrasound examination, laparoscopy and 
dye test and possibly a six to nine-month trial of clomi- 
phene citrate (Clomid), those couples who have not 
conceived face the prospect of artificial reproductive 
technology (ART) if they wish to continue fertility treat- 
ment. Occasionally ovulation induction with FSH (with 
or without intrauterine insemination) may be given fora 
further three to six cycles before embarking upon in 
vitro fertilization (IVF) with or without intracytoplasmic 
sperm injection (ICSI), which we refer to as ART through- 
out this chapter. 


NaProTECHNOLOGY (NPT) is a new, safe and effective 
means of treating infertility that can avoid the perceived 


need for ART in many cases. NaProTECHNOLOGY is a 
couple-centered, disease-based approach to investigate, 
diagnose and treat infertility. The term “natural” refers 
to the method of conception through a natural act of 
intercourse as opposed to any artificial intervention 
which replaces intercourse. Clinical experience and ret- 
rospective studies* show great promise, however fur- 
ther prospective studies are needed to determine present 
day success rates and convince the greater medical com- 
munity of the value of NPT fertility treatment. 


Ideally couples should learn how to track the signs of 
fertility and understand their fertility potential, even 
before attempting conception. Couples who use 
CREIGHTON MODEL FertilityCare™ System*(CrMS) 
for family planning have a distinct advantage over non- 
users. They can tell, even before they try to conceive, if 
they may be at risk of miscarriage or infertility based on 
their CrMS charting pattern. This is very useful infor- 
mation to help them make an informed decision about 
managing their fertility ina way which is appropriate to 
them. If couples experience infertility or miscarriage NPT 
should be their first choice to identify and treat what- 
ever abnormalities may be found. 


But what about couples who were unaware of the NPT 
approach and have tried all of the medical treatments 
available to them, including artificial reproductive tech- 
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nologies (ART) without success? Is it worth trying NPT 
at this point or are they simply wasting their time? 


Experience from a family practice in Galway, Ireland has 
shown that 20 percent to 30 percent of couples with 
previously unsuccessful ART will have a successful 
pregnancy with NPT. This chapter will look at that se- 
lect group of patients who have succeeded with NPT 
after failed ART. 


ets 
NPT has been available to Irish patients since February 
1998. It was not known at that time how effective this 
treatment would be for infertile couples who had other- 
wise finished with fertility treatment. Patients were told 
that because NPT was a new approach we could not 
predict what the probability of success would be. 


This chapter will focus on the number of couples who 
have conceived with NPT, despite previously failed ART. 
We will look at six years of clinical practice in a family 
physician’s office from the beginning of February 1998 
until February 2004. The percentage success rate is only 
available for the first four years of practice and will be 
presented in a life-table analysis. 


It is important to bear in mind that the effectiveness of 
NPT improved over time as the physicians offering treat- 
ment gained greater experience and itis likely to be even 
more effective than present results would indicate. Also, 
a key factor in giving couples the best chance of suc- 
cess is for them to complete 12 effective cycles of treat- 
ment which can take from 18 to 24 months after begin- 
ning the program. Unfortunately, many couples gave 
up prior to reaching this desired end point, largely be- 
cause the goals of treatment were not clearly outlined 
by their physicians from the outset. 


i 
All patients with previously unsuccessful ART who 
conceived with NPT treatment through a family 
physician’s practice in Galway, Ireland were included in 
this study, between February 2, 1998 and February 1, 
2004. Four patients were excluded from the study be- 
cause two were already pregnant at the initial medical 
consultation and a further two previously had a suc- 
cessful pregnancy with IVF prior to conceiving with 
NPT. 


There were 95 patients who conceived 123 times. The 


Table 50-1: Profile of Entire Group - 
95 Couples 


Average Range 
(years) (years) Total 


Female age 36.8 28-47 
Years trying to conceive 6.1 2-13 
Attempts at ART 1.85 1-7 176 


Attempts at embryo transfer 1.84 0-5 175 


average age of the woman per conception was 36.8 years, 
with a range from 28 to 47 years. The couples had been 
trying to conceive for an average of 6.1 years and had 
176 failed attempts at ART, with 175 unsuccessful em- 
bryo transfers. There was an average of two unsuc- 
cessful attempts at ART per couple (Table 50-1). 


Results with NPT Treatment 

es 
There were 123 conceptions from 95 couples, resulting 
in 89 successful pregnancies from 74 of the couples. 
Fourteen out of the 74 couples had a second successful 
pregnancy and one had a third success with NPT. There 
were 21 who did conceive, but either had a miscarriage 
(17) or ectopic pregnancy (4) as the final outcome (Table 
50-2.) There were three twin pregnancies, giving a mul- 
tiple pregnancy rate of 3.4 percent per live birth or 2.4 
percent per conception. 


A life-table analysis showing the success rate of treat- 
ment for the first four years of the program are shown in 
Table 50-3. This table shows the adjusted proportion 


Table 50-2: Outcome of Patients Pregnant 
with NaProTechnology after Failed ART 


Total number of conceptions 123 
Total number of couples conceiving 95 
Total number of live births 89 


Total number of couples with at least one live birth 74 
or ongoing pregnancy 


Total number of couples with at least two live births 14 


Total number of couples with at least three live births 1 


Number of couples ectopic/miscarriage 4+17=21 
Total number of twins 3 
Twin rate per live birth (%) 3/89=3.4% 
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Table 50-3: Life-Table Analysis—Success Rates of NPT Treatment for First Four Years (1998-2002 included) 


Couples with conceptions resulting in first Continuing Final outcome 


Number Couples withdrawing 
starting 

Stage of __in event Cumulative crude % of 
treatment category|Number number all subjects | Number 


0-2 months 351 8 2.3% 
3-6 months 336 80 22.8% 
7-11 months 242 45.3% 
12-17 months 145 221 63.0% 
18-25 months 67 71.2% 
26-36 months 21 73.2% 
>36 months 1 73.2% 
Total numbers 351 257 61 


Cumulative crude % of achieving 
number all subjects pregnancy follow-up live birth 


live births or first ongoing pregnancies treatment w/o misc. or 


Cumulative Adjusted proportion] live birth at ectopic 
end of study without 


7 2.0% 2.0% 0 0 
6.8% 7.6% 0 5 
11.4% 15.0% 0 2 
15.7% 26.2% 0 1 
16.8% 32.6% 11 2 
17.4% 43.8% 10 1 
17.4% 43.8% 
22 11 


achieving pregnancy is 26.2 percent at 12 to 17 months, 
rising to 32.6 percent for 18 to 25 months in the program. 


Analysis of Pregnancies 


See 


Analysis of 95 Patients Who Conceived 


The previous obstetrical history for the 95 couples who 
conceived is outlined in Table 50-4. 


There were 42 couples who had never conceived natu- 
rally before. Of these, 29 did conceive but never had a 
live birth and 24 couples had a previous live birth. 


The average duration of infertility was 6.1 years, with a 
range from two to 13 years (Table 50-5). 


Women aged 33 years and younger account for only 15 
percent (18/123) of conceptions, while those aged 40+ 


years account for 21 percent (26/123). The majority of 


women were 34 to 39 years old, making up 64 percent 
(79/123) of conceptions (Table 50-6). 


Table 50-4: Obstetric History 


(N=95) 
Past Obstetric History n % 
Nulligravida 42 44 
Nulliparous 29 31 
Secondary infertility 24 25 


The profile of this group shows that 55 (58%) of the 
couples had an initial diagnosis, prior to coming into 
the NPT program, of unexplained infertility (Figure 50- 
1). Twenty-two couples had endometriosis, 10 had low 
progesterone, 10 were deemed not to be ovulating, | 1 
had an abnormal seminal fluid analysis, seven had at 
least one blocked fallopian tube, eight had pelvic adhe- 
sions and 13 were in some other diagnostic category. 
The sum of diagnoses exceeds 95 as some couples had 
a combination of two or more diagnoses. 


None of the couples had a diagnosis of unexplained 
infertility following NPT evaluation, The principal dif- 
ferences with NPT diagnoses are the elimination of un- 
explained infertility and a large increase in the catego- 


Table 50-5: Average Duration of Infertility 
Before First NPT Live Birth (N=95) 


Years trying to Number of couples out of 


conceive 61 live births 
< 2 years 4 
3 years 8 
4 years 13 
5 years 21 
6 years 19 
7 years 6 
8 years 9 
9 years 7 
10 years 1 
11 years 2 
12 years 4 
13 years 1 
Average = 6.1 years 
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Table 50-6: Women’s Age at Conception 
123 Conceptions from 95 Couples with 


Previous Failed IVF 
Age (years) Number of Conceptions 
<30 § 
31-33 13 
34-35 25 
36-37 26 
38-39 28 
40-41 15 
42-43 7 
44+ o 


Average = 36.8 years 


ries of low progesterone, low estradiol and unfavorable 
mucus. These hormone deficiencies were found because 
of the timed blood tests with respect to ovulation, which 
are more precise and, therefore, use a higher reference 
range than standard day 21 ranges. Estradiol measure- 
ments are usually not checked at all on day 21 in a con- 
ventional fertility evaluation. Unfavorable mucus was 
identified with the FertilityCare™ chart where cervical 
mucus scores were found to be below accepted normal 
ranges.** The rest of the diagnostic categories are 


largely unchanged except for a new column — conceived 
pre-investigations. There were 15 couples who actually 
conceived before investigations were completed, while 
they had just started tracking their signs of fertility. Of 
these, 10 of the 15 had a previous diagnosis of unex- 
plained infertility. 


There were 55 percent of couples who conceived be- 
yond six months into the program and 10 couples who 
required more than 20 months before conception oc- 
curred. Some had taken a break for a time before resum- 
ing treatment, which was finally successful. Others had 
a delay in pursuing surgical evaluation and conceived 
when medical treatment was resumed following surgi- 
cal intervention (Figure 50-3.) In general most couples 
have completed treatment by 24 months into the pro- 


gram. 


A summary of the treatment which couples received is 
outlined in Figure 50-4. Couples often had a combina- 
tion of different treatments, which is why the sum of 
medical interventions is greater than 95. Fifty-one women 
had ovulation induction with clomiphene and 48 had a 
series of HCG injections of 2000 units on days 3, 5, 7 
and 9 after ovulation according to the fertility chart. 
Forty-nine had some form of mucus enhancing medica- 
tions and 10 couples had other medical treatment in- 


95 Couples ART Diagnosis 
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Figure 50-1: infertility diagnosis prior to coming into NPT program. 
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Figure 50-2: Infertility diagnosis after being evaluated by NPT. 
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95 Couples NPT Diagnosis 


cluding bromocriptine, thyroxine and cyclofenil 
(Neoclym). One couple with a diagnosis of hypotha- 
lamic amenorrhea required treatment using a GnRH 
pump. They conceived on their third cycle of pulsatile 
GnRH for their first NPT pregnancy. 


Seven men required fertility treatment. Four had 
tamoxifen, two had prednisolone and one had antibiot- 
ics, vitamin and mineral supplements. Fifteen women 
conceived following surgical interventions, 10 follow- 
ing diathermy of endometriosis, two post myomectomy, 
one post polypectomy and two had successful micro- 
surgical reconstruction of blocked fallopian tubes. 


Months of Treatment to First Conception 
95 Couples Previous Failed ART 
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Figure 50-3: Months of treatment to first conception in 95 
couples who had previous failed ART. 


95 Couples Medical/Surgical Rx 
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Figure 50-4: Summary of medical and surgical treatment 
couples received after failed ART. 
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During pregnancy 84 women had progesterone sup- 
port and an additional 17 also had HCG in an attempt to 
reduce the risk of miscarriage. This was usually recom- 
mended in cases of two or more previous miscarriages 
or if the hormone levels were found to be very low on 
the cycle of conception. There were | 1 couples who did 
not have any hormone support during pregnancy. 


Outcomes of All 123 Conceptions 


Of those who conceived and were aged 37 years or less, 
84 percent had a successful outcome, with 16 percent 
ending in miscarriage or ectopic pregnancy. But for 
women aged 38 years or greater, only 57.4 percent had a 
successful outcome, with a 42.6 percent risk of unsuc- 
cessful pregnancy. The risk of an adverse outcome was 
more than twice as high for older women. The overall 
risk of miscarriage or ectopic pregnancy for all age groups 
was 27.6 percent (Table 50-7). These figures are also 
plotted on a bar chart to show the correlation of ad- 
verse pregnancy outcome with advancing female age. 
Of women aged 42 years or greater, 55 percent had an 
adverse outcome to their pregnancy (Figure 50-5). The 
twin pregnancy rate overall was (3/89) 3.4 percent per 
live birth. 


Outcomes for All 95 Couples 


Looking at all 95 couples, some had a miscarriage on 
their first pregnancy, but subsequently went on to have 
a successful pregnancy on their second or third attempt. 
The final outcomes for the 95 couples show that 74 
eventually had at least one successful “take-home” baby 
and 21 did not. Fourteen of the 74 successful couples 
went on to have another successful pregnancy and one 
had a third success. 


Finally, if we look at all of the couples with a history of 
previous failed ART between 1998 and 2002, it appears 
that a higher number of past IVF attempts is associated 


Table 50-7: Pregnancy Outcomes from All 123 NPT Conceptions 
from 95 Couples with Previously Unsuccessful ART 


Number of Ongoing 
Age (years) conceptions Live births pregnancy 
< 37 69 53 5 
> 38 54 29 2 


All ages 123 82 t 


Successful Total adverse 

pregnancies outcome Miscarriage Ectopic 
58 (84.0%) 11 (16.0%) 8 (11.6%) 3 (4.4%) 
31 (57.4%) 23 (42.6%) 21 (38.9%) 2 (3.7%) 
89 (72.4%) 34 (27.6%) 29 (23.5%) 5 (4.1%) 
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6 4 Risk of Miscarriage with Advancing Maternal Age 
123 Conceptions Following Previous Failed ART 55% 
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37 years or less 38 to 41 years 42 years or greater 


Figure 50-5: The risk of miscarriage with advancing maternal 
age in 123 conceptions following previously failed ART. 


with a lower NPT live birth rate. This effect does not 
appear to be related to the woman’s age. Although those 
with three and more previous attempts with ART are a 
little older, the average age is still below 38 years. Ifa 
couple had one previous attempt at ART, the NPT crude 
live birth rate was 28.9 percent. This fell to 18.4 percent 
with two previous ART attempts and was just 13.3 per- 
cent if there were three or more previous attempts with 
ART (Table 50-8 and 50-9). 


Discussion 

2. 
There are many different ways to analyze the results of 
NPT fertility treatment, but whichever way we look at 
the figures, we can confidently say that a significant 
number of couples will conceive with this approach. 
Everybody knows of dramatic stories about couples 
that had been trying to conceive for years without suc- 
cess, who spontaneously achieve a pregnancy after fin- 
ishing with fertility treatment or following a successful 
adoption. Clinical consensus is that about 5 percent of 
couples with failed [VF will conceive subsequently with- 
out any intervention. For the first four years of treat- 
ment, we have a success rate of up to 32.6 percent or 
more, depending on how we interpret the results of NPT 
treatment. There were 12 couples within this group who 
conceived with fertility-focused intercourse alone with- 
out medical treatment. This represents a success rate of 
3.4 percent, which is comparable to the expected spon- 
taneous pregnancy rate following failed IVF. 


We have observed that the process of learning how to 
track the biologic markers of fertility leads to couple 
empowerment, stress reduction and often to restora- 
tion of normal reproductive function. This is especially 
the case where couples have been under a lot of stress 
prior to commencing NPT. There is a temptation to count 
pregnancies which have occurred prior to the introduc- 
tion of medical treatment as “non-NPT pregnancies,” 
however the process of fertility tracking itself is an in- 
tervention, central to our program, which improves preg- 


Table 50-8: Final Pregnancy Outcomes from All 95 NPT Couples with Previously Failed ART 


One or more Ongoing 


Successful Total adverse 
Live births pregnancy pregnancies outcome Miscarriage Ectopic 
All 95 couples 69 5 74 (77.9%) 21 (22.1%) 17 4 
Average age 36 years 39 years 


Table 50-9: NPT Pregnancy Success Rates according to Number of Previous Failed 
ART Attempts including All Conceptions and All Live Births for Four Years, 1998-2002 


Number of Average Number Total number Total numberof live Live birth 
IVF attempts female age of couples of conceptions births or ongoing preg. rate 
36.5 82+5+34 = 121 47 35 28.9% 
2 36.2 94+9+22 = 125 24 23 18.4% 
3+ 37.5 81+8+16 = 105 22 14 13.3% 
All 36.7 351 93 72 20.5% 


nancy rates even in the absence of medications. Most 
couples who did conceive in this way also had proges- 
terone support'’'' usually for 12 to 16 weeks gestation 
in an attempt to reduce the risk of subsequent miscar- 
riage. 


This group of patients had reached the end of available 
conventional infertility treatment options, including ART 
but had not yet tried NPT. Despite advanced female 
age, long-standing infertility and previous unsuccess- 
ful attempts with ART, a remarkable 32.6 percent suc- 
cess rate with NPT treatment was achieved. Increasing 
numbers of past IVF attempts were associated with de- 
creasing live birth rates with NPT treatment. This can- 
not be accounted for simply because of advancing fe- 
male age, and one must suspect that the process of 
ART itself may have an adverse effect on the couple’s 
fertility potential, making future pregnancies less likely. 
We feel it is crucial for couples to consider NPT before 
ART, especially because of the possible negative im- 
pact of ART against future NPT success. However, as 
the above figures show, NPT can still be effective, even 
after multiple failed attempts at IVF. 


NPT aims to find out why couples cannot conceive and 
then tries to correct the identified abnormalities — hor- 
mone deficiency, unfavorable mucus, anovulation, en- 
dometriosis, male factor, and so forth. When a func- 
tional or structural abnormality is identified and cor- 
rected we expect a restoration of normal reproductive 
function. It is interesting to look at our group of 95 
couples who did conceive and compare the diagnoses 
pre and post NPT evaluation. We had a dramatic in- 
crease in the categories of low progesterone, low estra- 
diol and unfavorable mucus. The group of unexplained 
infertility was practically eliminated. This reflects a short- 
coming in the present evaluation process for couples 
with infertility. The timed hormonal blood tests for both 
progesterone and estradiol* help us to identify subtle 
deficiencies that are simply not diagnosed with a day 21 
blood test that does not pay any attention to the time of 
ovulation. In addition, the CrMS can diagnose abnor- 
mal mucus flow and abnormal bleeding patterns that 
otherwise pass unnoticed. 


The surgical interventions are worth emphasizing as 
well. Many couples with a diagnosis of endometriosis 
have not had effective surgery to correct this. We have 
had some couples, who were originally deemed to have 
a normal pelvis following laparoscopy and dye test. A 
second look laparoscopy through our program, follow- 
ing referral to a known skilled gynecologist frequently 
found previously undiagnosed endometriosis. Ad- 
equate detection and removal of endometriosis improves 
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fertility rates®. Furthermore we have had two live births 
following myomectomy’. The fibroids were previously 
deemed insignificant by the ART specialist, but in the 
opinion of a micro-surgeon they were regarded as prob- 
lematic and subsequently removed, restoring normal 
fertility. It is important for NPT Physicians to have ac- 
cess to skilled co-operative surgeons to maximize the 
chances of successful treatment. 


Ifa couple did achieve fertilization with NPT, the prob- 
ability of successful maintenance of implantation was 
72.4 percent for all age groups. Women aged 37 years or 
younger had an 84 percent probability of successful 
pregnancy if they managed to conceive. Remember this 
is a population of patients where most of them did 
achieve successful fertilization previously with ART, 
but the embryos failed to implant in all of them. Embryo 
wastage and failed implantation is generally accepted 
by the medical community to be very high in the nor- 
mally fertile population’. It is often stated that implanta- 
tion success rates from IVF cycles are comparable to 
what occurs in nature. These data would contradict that 
assumption. Clearly the vast majority of embryos, re- 
sulting from NPT successfully implanted and concluded 
with a live birth, especially in younger women. The 
higher probability of miscarriage in the older women is 
most likely related to an increased incidence of embry- 
onic developmental abnormalities which were incom- 
patible with life’. Hormone support with progesterone 
and HCG may also have played a significant role in 
reducing the risk of miscarriage for these patients'”"'. 


Achieving a live birth is not the only parameter by which 
we judge successful treatment with NPT. Couples are 
clearly informed at the outset that they may not suc- 
ceed, but we do want to give them the best chance 
possible before reaching the end of the program. While 
every effort will be made to help each couple to con- 
ceive, we do not want to reach this goal at the expense 
of their health, their sanity or relationship. Many 
couples report feeling healthier and say that NPT has 
helped them to accept involuntary childlessness in a 
way which ART could never do. Restoration of gyne- 
cologic health and a strengthening of the relationship 
are also successful outcomes which have not been mea- 
sured in the figures reported. This is the experience for 
the majority of couples and makes the process a re- 
warding and fulfilling one for the physician and pa- 
tients alike. Adoption is also viewed as a very positive 
outcome for the couple if it is not possible for them to 
have a child of their own. 


NPT pregnancies are very different from ART pregnan- 
cies in many respects. The immediate and most striking 
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difference is that we have a very low incidence of twins, 
and in the Irish program have not yet had triplets. The 
incidence of multiple births is just 3.4 percent, compared 
with a multiple birth rate of 1.2 percent without fertility 
treatment, nine percent with clomiphene in general use 
and an average of 53 percent for ART programs in the 
USA". Multiple births are more prone to prematurity, 
which increases the incidence of complications such as 
cerebral palsy, respiratory and gastro-intestinal prob- 
lems. Premature delivery often results in a prolonged 
stay in the Special Care Baby Unit to deal with the 
newborn’s medical problems'*. Obviously this places 
an increased burden on hospital resources as treatment 
can be prolonged and expensive. NPT can significantly 
reduce these problems. 


Another striking difference with NPT is that once a 
couple have had a successful pregnancy, their chances 
of subsequent successful pregnancies are excellent. 
NPT is a corrective treatment which restores normal re- 
productive function. Having identified and corrected 
the abnormality which previously prevented a success- 
ful pregnancy, future pregnancies occur quite easily in 
most cases. A minority of couples will not conceive again, 
usually due to advancing female age, but many will suc- 
ceed with future attempts. Fourteen of our couples did 
have a second successful pregnancy and one of them 
even had a third success. One would expect this figure 
to increase further with time as more couples return for 
another attempt. This is not the case with ART which is 
circumventive and not corrective in nature. Infertile 
couples generally remain infertile, even after they have 
had a successful IVF pregnancy.'* 


i 
Remarkably, 42 percent of couples who attempted IVF 
in the United Kingdom in 1998-1999 had a diagnosis of 
unexplained infertility’. This must call into question 
conventional infertility evaluation protocols. How is it 
possible with all of the recent advances in modern medi- 
cine that this aspect of health is so poorly understood? 
Obviously something is preventing these 42 percent of 
couples from conceiving — but this something is not 
found with current diagnostic techniques. 


Itis likely that a significant number of previously unex- 
plained infertile couples may have subtle hormonal or 
mucus abnormalities which can be detected using the 
CrMS and NPT techniques. Identifying these abnor- 
malities will surely lead to establishing a diagnosis for 
infertility in more cases. When medical and surgical in- 
terventions are applied in cooperation with a system 
which empowers the couple through education and 
stress management, higher pregnancy rates do occur, 
especially if treatment is extended over a two-year pe- 
riod of time. 


Evidence is accumulating in favor of NPT as the method 
of choice in promoting fertility awareness, maintaining 
gynecologic health and treating couples with infertility 
and recurrent miscarriage. It is an uncomplicated com- 
mon sense approach to understand and treat nearly 
every cause of infertility. This chapter has shown the 
effectiveness of NPT, even in cases of long standing 
infertility, advanced female age and previous failed at- 
tempts at IVF, The tragedy in medicine today is that 
physicians often adopt high-tech, invasive approaches 
without adequately investigating underlying patho- 
physiologic causes, and simpler treatment options for 
infertility. 


Doctors need to learn how to think again! Remember 
how to be a physician that uses your medical knowl- 
edge as a means of applying new approaches in a sen- 
sible manner. As the old Latin dictum goes “Primum non 
nocere — First do no harm!” Most of the medications 
used in NPT are currently used in many infertility pro- 
grams. NPT differs primarily in the way this treatment is 
applied with respect to the CrMS in a methodical and 
measured fashion to restore normal reproductive func- 
tion. Trying to apply these treatments without using 
the FertilityCare™ System is worse than trying to find 
your way around a new city without a map.....you sim- 
ply get lost! 


The NPT approach is new and exciting. This chapter 
provides evidence that NPT is superior to conventional 
medical approaches in the area of infertility. It ques- 
tions current practice when a relatively simple, mini- 
mally invasive, family physician-based program can help 
95 couples to achieve 89 successful pregnancies de- 
spite a history of previously failed ART. 
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Effectiveness of NaProTECHNOLOGY 
in the Treatment of Infertility 


he surgical and medical approaches to the treat- 

ment of infertility using NaProTECHNOLOGY can 
be assessed using standard statistical techniques. How- 
ever, that can make it difficult to compare its results with 
the way that success rates are expressed for the artifi- 
cial reproductive technologies. Thus, this chapter will 
begin by reviewing the basic ways in which infertility 
success can be statistically presented. 


Measuring Effectiveness 

——_— 
There are two standard ways in which success has been 
expressed over the years. The most commonly used is 
the Kaplan-Meier Survival Curve! (Table 51-1). This isa 
life-table approach that has been the most commonly 
used means of expressing success of treatment, but it 
does have flaws. It presumes pregnancy will occur in 
patients who discontinue treatment and/or are lost to 
follow-up at the same rate as those who stay in treat- 
ment. The Kaplan-Meier Curve most likely overestimates 
success as a result. 


A second approach is to publish the “per woman” preg- 
nancy rate. This is the number of pregnancies observed 
divided by the total number of women treated. This ap- 
proach tends to significantly underestimate success 


because it does not account for all of those who might 
achieve pregnancy after being lost to follow-up. Its ac- 
curacy is directly related to the ability of the program to 
maintain close short- and long-term follow-up. 


Table 51-1: Ways to Evaluate Success 
of Infertility Treatment 


Statistical Techniques 


— 


Kaplan-Meier Survival Curves 
- The most commonly used for all types of 
infertility assessment 
- Presumes pregnancy will occur in patients 
who discontinue treatment 


- Probably overestimates success 


2. “Per-Woman” Pregnancy Rates: Number of 
pregnancies observed/total number treated 


- Does not account for those who achieve 
pregnancy after LFU 


- Significantly underestimates success 


3. Fecundability Rates 


- The number of pregnancies + Total number of 
exposure months 


4. Cycle-by-cycle Success Rates 
- Uniquely used for ART 
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A third means of evaluating success 1s to calculate the 
fecundibility rate. This is the number of pregnancies 
divided by the total number of exposure months and 
expressed as a rate or percentage. 


Lastly, the cycle-by-cycle success rate was uniquely 
developed for use with the artificial reproductive tech- 
nologies of in vitro fertilization, ICSI, GIFT, etc. It has 
been adopted by many people who have studied artifi- 
cial insemination procedures as well. The cycle-by-cycle 
success rates used in ART do not give an accurate evalu- 
ation of what success an individual woman might ex- 
pect from the approach to treatment. It is commonly 
acknowledged that “per woman” conception rates are 
often not reported in IVF programs because the drop- 
out rate from these approaches is so high.’ 


The standard data collection and reporting data points 
that are necessary for presenting and assessing ART 
effectiveness are identified in Table 51-2.* From these 
data points, it is impossible to calculate the “per woman” 
success rate. The national report for the ART programs 
states that it is not possible to calculate “per woman” 
success rates because in the data collection system, 
the woman’s name is not available to the investigators. 
However, that could easily be resolved in a way which 
maintains confidentiality. 


In order to calculate “per woman” success and discon- 
tinuation rates, it is necessary to have the information 
presented in Table 51-3. However, the actual number of 
women in the basic study population is often not re- 
ported. It is, nonetheless, important because this is ulti- 
mately the most meaningful statistic to the individual 
woman approaching infertility care. 


Table 51-2: Standard Data Collected and 
Presented to Assess ART Effectiveness! 


Standard Data Points-ART Calculation 


« Number of cycles 

¢ Percentage of cycles resulting in pregnancies 

« Percentage of cycles resulting in live births 

« Percentage of retrievals resulting in live births 

* Percentage of transfers resulting in live births 

¢ Percentage of transfers resulting in singleton live births 

« Percentage of cancellations 

« Average number of embryos transferred 

« Percentage of pregnancies with twins 

« Percentage of pregnancies with triplets or more 

« Percentage of live births having multiple infants 

1. From: 2001 Assisted Reproductive Technology Success Rates: Na- 
tional Summary and Fertility Clinic Reports. U.S. Dept. Health and 


Human Services, CDC, Atlanta and American Society of Reproductive 
Medicine, December, 2003. 


Table 51-3: Data Required from an ART Program 
to Determine Per-Woman Success Rates 
and Discontinuation Rates 


« Cycle number of treatment, in numerical order 

« Establish the number in the study population 

« Attempts per cycle for ART, in numerical order 

¢ Births per cycle of attempt 

¢ Discontinuations per cycle of attempt 

e« Number entering treatment in subsequent cycle 
« Percentage of cancellations 


¢ Continuation of such data collection over a 
period of at least six cycles 
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Figure 51-1: A graphic representation of data needed for a 
life-table analysis of nine hypothetical patients treated for 
infertility, The darkened circles are the time of treatment; P, 
pregnancy; L, lost to follow-up; 0, not pregnant at the termi- 
nation of the study. A - patients are treated at various points in 
time and patients who become pregnant do so after varying 
periods of observation. B - patients are displayed after re- 
coding the time of entry into the study (i.e., the time of treat- 
ment) as time zero. While the actual start time of treatment is 
different for each of the patients, in life-table analysis, they 
can all be adjusted to a standardized starting point (From: 
Jones HW, Rock JA: Reparative and Constructive Surgery of 
the Female Generative Tract. Williams and Wilkins, Baltimore/ 
London, 1983, p. 27). 


Kaplan-Meier curves use a life-table approach (Figure 
51-1) and from that, a cumulative pregnancy rate over a 
period of time can be calculated (Figure 51-2). 
Fecundability rates can be used to compare one ap- 
proach to another because they calculate the number of 
pregnancies that might occur divided by the total num- 
ber of exposure months or exposure cycle.*° 
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Figure 51-2: A schematic description of a cumulative preg- 
nancy model. Relative proportions of patients in the “cured” 
and “uncured” groups over time are represented by the cali- 
ber of the line (From: Guzick DS: Clinical Epidemiology of En- 
dometriosis and Infertility. In: Rock JA (Ed); Endometriosis. 
Obstet Gynecol Clin North Am 16:43-60, 1989). 


Table 51-4: NaProTechnology 
Infertility Study Population 


(N = 1045) 

Condition n % 
Endometriosis 643 61.5 
Tubal occlusion 158 AS4 
PCOD 107 10.2 
Pelvic adhesive disease 34 3.3 
Anovulation 11 1.1 
Azoospermia 10 1.0 
Unknown 82 78 
Totals 1,045 100 
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In assessing the “per cycle” success rate as is often 
used in ART approaches, it presumes that that preg- 
nancy rate will be maintained in each subsequent cycle 
of treatment, however, in most cases, the cycle-by-cycle 
success rate decreases appreciably from one cycle to 
the next. This is true, not only in the artificial reproduc- 
tive technologies but also in natural conception as well. 


Results of NaProTECHNOLOGY 

laces loci A Seted bee eine 
In this chapter, data will be presented in a variety of dif- 
ferent ways on a total of 1,045 patients who have been 
treated for infertility by way of NaProTECHNOLOGY. 
The breakdown of data on these patients is found in 
Table 51-4, This population of patients represents vari- 
ous patients who have been treated and have, as or- 
ganic causes of infertility, endometriosis, tubal occlu- 
sion, polycystic ovarian disease, pelvic adhesive dis- 
ease, anovulation (amenorrhea), azoospermia, or in some 
cases, unknown causes. In addition, this population of 
patients has been broken into a number of different sub- 
groups and these are identified in Table 51-5. This in- 
cludes patients divided by different types of ovulation 
defects, the presence or absence of a cumulus oophorus, 


Table 51-5: NaProTechnology: 
The Various Subgroups used in Assessments 


Subgroups n 


Ovulation Defects 249 
MF, AF, ORS = 176 
IFS, LUF, PRS = 73 


Cumulus Oophorus 211 
+C.O0. = 141 
-C.0. =70 


Mucus Cycle Scores 150 
Regular = 34 
Limited = 100 
Dry = 16 


Stages of Endometriosis 491 
Stage | = 223 
Stage || = 144 
Stage Ill = 75 
Stage IV = 49 


Type of Luteal Phase Deficiency 275 
Type | = 30 
Type Il = 99 
Type Ill = 26 
Normal = 120 


In Town vs. Out of Town 874 
In town = 713 
Out of town = 161 


Age 874 
< 27 years = 252 
28-37 years = 561 
>38=61 
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mucus cycle score calculations, the various stages of 


endometriosis, the presence or absence ofa Type I, II or 
II] luteal phase deficiency, whether the patient is from 
“in town” (within 150-mile radius of the Pope Paul V1 
Institute) or from “out of town,” and also broken down 
by various age groups. 


This study population had an average age of 30.4 years 
(Table 51-6) and an average length of time trying to 
achieve a pregnancy of 3.42 years. Many of them had 
previous infertility testing prior to being seen in the 
Institute (Table 51-7) and many of them also had previ- 
ous unsuccessful infertility treatment (Table 51-8). 


These various groups are evaluated using Kaplan-Meier 
curves, “per woman” pregnancy rates and fecundability 
rates. In some cases, they will be compared, as best as 
possible to various artificial reproductive approaches. 
Included in this analysis will be cumulative total preg- 
nancy rates, pregnancy rates related to the use of the 
CREIGHTON MODEL System (CrMS) prior to medical 
evaluation and treatment, success rates relative to en- 
dometriosis, polycystic ovarian disease, pelvic adhe- 
sions, tubal occlusion, oligospermia and anovulation. 


In addition, the data will be evaluated from the point of 


view of the type of mucus cycle the woman had at the 
point of entry of the study program, whether or not she 


Table 51-6: Demographic Data 
on All Infertility Patients 


Data Point Mean 

Age 30.4 years 
Gravidity 0.7 pregnancies 
Length of time no IUP 3.42 years 
Length of time on BCPs 3.22 years 
Days of TEB' 2.4 days 


1. TEB =tail-end brown bleeding 


Table 51-7: Previous Infertility Tests 
NaProTechnology Study Population 


Test % 

Seminal fluid analysis 69.4 
BBT 68.4 
Hysterosalpingogram 61.4 
Laparoscopy 50.2 
Endometrial biopsy 50.2 
Hormone testing 47.0 
Ultrasounds 40.1 


had an ovulation-related disorder, the presence or ab- 
sence of a cumulus oophorus, the type of luteal phase 
deficiency and an age breakdown. The analysis will be 
completed with an evaluation of overall “family build- 
ing. 


In Figure 51-3, the cumulative pregnancy rate for the 
infertility population treated with NaProTECHNOLOGY 
is shown. In this analysis, over 60 percent of patients 
became pregnant by 24 months and nearly 70 percent 
by 36 months. This includes pregnancies from all com- 
ers including those who had severe oligospermia, vari- 
ous stages of endometriosis, tubal occlusion, etc. It does 
not, however, include those patients whose husbands 
were azoospermic. In the NaProTECHNOLOGY model 
of infertility evaluation and treatment, azoospermic 
couples are encouraged to look seriously at adoption 
as the solution to their family building. 


Early in the work of the CrMS, we found that some pa- 
tients would become pregnant over a period of time if 
the only treatment they received was from the applica- 
tion of the CrMS itself. Furthermore, it was learned that 
the type of mucus cycle mattered with regard to overall 
pregnancy rates. The data in Table 51-9 was obtained at 
that time. In 40 patients who had limited mucus cycles 
and an average length of infertility of 3.2 years, 16 of 
them achieved a pregnancy in an average of 5.4 months. 
However, those patients who entered with dry cycles 
had significantly lower pregnancy rates with only 20 
percent (n= 10) over a period of 12.0 months. This was 
the first indication that there was a distinction between 
the capability of achieving pregnancy in women with 
different types of vulvar mucus cycle patterns. The only 
treatment that this group of patients received was 
supplementation with Vitamin B, and fertility-focused 
intercourse. 


Table 51-8: Previous Infertility Treatment 
NaProTechnology Study Population 


Treatment % 

Birth control pills 76.7 
Fertility drugs 38.9 
Major surgery 20.4 
Laser surgery 11.4 
Artifical insemination 7.3 
Cauterization 6.2 
Danazo!l 3.4 
Lupron 27 
IVF 0.9 


GIFT 0.6 


Cumulative Pregnancy Rate 
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Cumulative Pregnancy Rate of Infertile Patients 
treated with NaProTECHNOLOGY 


24 


36 48 60 


Months of Follow-up 

Figure 51-3: The cumulative pregnancy rate of a large group of infertility 
patients treated with NaProTECHNOLOGY (From: Pope Paul VI Institute 
research, 2004). The light blue lines represent 95-percent confidence inter- 


Table 51-9: The Creighton Model System 


Outcome of Patients with Vulvar Mucus Anomalies 


and Infertility — No Medical Treatment' 
Follow-up at Least Six Months If Not Pregnant 
(N=50) 


Number of patients followed 
with primary infertility 
..with secondary infertility 


Mean age 
Range 


Length of time trying to achieve 
prior to coming to center 


Mean 
Range 


Number of pregnancies 
Percent 


Length of time to achieve 


Mean 
Range 


Limited 
Mucus 
Cycles 


40 


24 
16 


28.3 yrs 
20-37 


3.2 yrs 
7 mos-10 yrs 


16 
40.0 


5.4 mo 
2.9 mo 


12.0 mo 
10.14 mo 


1. Some patients did receive supplementation with Vitamin B. 
2. Inthe pregnancy cycles, the dry cycle pattem converted to a limited mucus cycle 


Cumulative Pregnancy Rate of Infertile 
CrMS Users till Time of Evaluation 
by NaPro&TECHNOLOGY 


Cumulative Pregnancy Rate 
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Figure 51-4: The cumulative pregnancy rate of infertility pa- 
tients using only the CrMS up until the time of evaluation by 
NaProTECHNOLOGY (From: Pope Paul V! Institute research, 
2004). 
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More recently, we have followed those patients who 
began to chart their cycles, but achieved a pregnancy 
without direct medical intervention. This is shown in 
Figure 51-4. Some patients do become pregnant as a 
result of simply charting their cycles, knowing their time 
of fertility and utilizing that information. This graph 
shows those pregnancy rates up until the time that they 
may have been entered into the NaProTECHNOLOGY 
program. 


In evaluating the success of NaProTECHNOLOGY in 
patients with infertility and endometriosis, the first pre- 


sentation of data is a comparison between the results of 


treatment with NaPro&TECHNOLOGY to the classic study 
published by Rock, et al., in 19817 (Figure 51-5). This 
study of the effectiveness of conservative surgery for 
endometriosis has been used as the gold standard for 


pregnancy rates associated with the surgical treatment 


Cumulative Pregnancy Rate of Endometriosis 
Patients treated with NaProTECHNOLOGY 


compared to Conservative Surgery 
(Patients with Normospermic Husbands Only) 
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Figure 51-5: Cumulative pregnancy rate of patients with en- 
dometriosis treated with NaProTECHNOLOGY compared to 
conservative surgery only. Patients with normospermic hus- 
bands only (From: Pope Paul VI Institute research, 2004 and 
Rock JA, Guzick DS, Sengos C, et al: The Conservative Sur- 
gical Treatment of Endometriosis: Evaluation of Pregnancy 
Success with Respect to the Extent of Disease as Catego- 
rized Using Contemporary Classification Systems. Fertil Steril 
35:131-137, 1981) 


Figures 51-6 through 51-12: Cumulative pregnancy 
rates for patients with endometriosis treated with a 
NaProTECHNOLOGY-driven approach to infertility. Patients 
with endometriosis. Data presented according to the ASRM 
stage classification of endometriosis (From: Pope Paul VI In- 
stitute research, 2004). 


NaProTECHNOLOGY 
Cumulative Pregnancy Rates for 
Patients with Endometriosis by Stage 
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Figure 51-6 
Stage 1 vs. Stage 2 
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NaProTECHNOLOGY of endometriosis over many years. While the curve for 

Cumulative Pregnancy Rates for success in NaProTECHNOLOGY would appear to be 
Pationts with: Endometioeie by Stage,.conte significantly higher, statistical significance could not 
Stage 1 vs Stage 4 be calculated because the raw data from the original 
Johns Hopkins study was no longer available for com- 
parison. In both groups, only normospermic husbands 


were included. 


The success rates of NaProTECHNOLOGY in en- 
dometriosis are also broken down by the ASRM classi- 


Cumulative Pregnancy Rate 


fication of endometriosis stages in Figures 51-6 through 
51-12. In Figure 51-6, the cumulative pregnancy rates 
for patients in all four stages of endometriosis, are 
shown. Clearly those patients with stage III and stage 
IV endometriosis consistently have lower pregnancy 
rates. This is compared statistically for the various 
Stage 2 vs 3 stages of endometriosis in the remaining figures. There 
rs 1 was no statistically significant difference between stage 
I and stage II endometriosis or even stage I and stage 
II] endometriosis. However, there was a statistically sig- 
nificant difference between the success rates in stage | 
and stage IV endometriosis. In addition, there was a 
statistically significant difference between the success 


in stage II versus stage [V endometriosis and it came 
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close to statistical significance in comparing stage III to 


stage IV endometriosis. 


Cumulative Pregnancy Rate of Patients with 
Polycystic Ovarian Disease 
Treated with NaProTECHNOLOGY 
compared to Surgical Wedge Resection Only (N=48) 


P » pone 


Cumulative Pregnancy Rate 
o 


os 


Ordinal Months 


Figure 51-11 
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Figure 51-13: Cumulative pregnancy rate for patients with 

polycystic ovarian disease treated with NaProTECHNOLOGY 

compared to surgical wedge resection only. (From: Pope Paul 

VI Institute research, 2004 and Adashi EY, Rock JA, Guzick D, 

2 ‘ ea ah OM et al: Fertility Following Bilateral Ovarian Wedge Resection: A 

SASS Critical Analysis of 90 Consecutive Cases of the Polycystic 
Figure 51-12 Ovary Syndrome. Fertil Steril 36:320-325, 1981) 
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In Figure 51-13, a comparison between the approach of 
NaProTECHNOLOGY and ovarian wedge resection is 
compared to the classic description for ovarian wedge 
resection in polycystic ovarian disease by Adashi and 
Rock, et al., published in 1981. Cumulative pregnancy 
rates to just above 80 percent were seen in 
NaProTECHNOLOGY by the 36th month post ovarian 
wedge resection. A statistical comparison could not be 
made because data from the original Johns Hopkins 
study were no longer available. Nonetheless, it appears 
that the approach of NaProTECHNOLOGY improved our 


NaProTECHNOLOGY 
Cumulative Pregnancy Rate for Patients 
with Tubal Occlusion 
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ability to be successful with polycystic ovarian disease. 


In Figure 51-14, results of a group of patients with tubal 
occlusion are shown. This presentation includes all 
forms of tubal occlusion including proximal, as well as 
distal tubal occlusion. Cumulative pregnancy rates of 
over 50 percent were observed at 30 months. The curves 
for those patients with severe pelvic adhesive disease 
treated with Gore-Tex and tubal occlusion treated with 
tubal re-implantation and Prolene stents are shown in 
Figures 51-15 and 51-16. 


Comparing the cumulative pregnancy rates in a general 
group of patients with infertility by looking at the fertil- 
ity potential of the husband and divided by 
normospermia, and mild, moderate and severe oligosper- 
mia, are shown in Figures 51-17 through 51-19. There 
was virtually no difference between the group of pa- 
tients whose husbands had either mild or moderate oli- 
gospermia (see Chapter 47). There was, however, a de- 
crease in the cumulative pregnancy rate in those hus- 
bands who had severe oligospermia (although in our 
analysis, it was not statistically significant). Nonethe- 
less, it is difficult to look at this presentation and not 
see it as Clinically significant. It should be pointed out, 
however, that even with severe oligospermia, reason- 
able pregnancy rates can be obtained. 


This was looked at in a different way by focusing on a 
specific aspect of the seminal fluid analysis. We looked 
at normospermic husbands versus patients whose hus- 
bands had either a sperm count of < 10 million/ce, motil- 
ity < 30 percent or the percentage of sperm that were 
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Figure 51-17 through 51-19: Cumulative pregnancy rate of 
infertility patients whose husbands have mild, moderate or 
severe oligospermia compared to those patients with 
normospermia (From: Pope Paul VI Institute research, 2004) 


Cumulative Pregnancy Rate of Infertile Patients: 
Husbands with Oligospsermia vs. Normospermia 
treated with NaProTECHNOLOGY 
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Figures 51-20 through 51-22: The cumulative pregnancy 
rate of infertility patients with normospermic husbands ver- 
sus husbands with less than 10 million sperm/cc, < 30 per- 
cent motile sperm or < 30 percent normal morphology (From: 
Pope Paul VI Institute research, 2004) 
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Figure 51-22 
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normal in appearance < 30 percent (using standard mor- 
phology evaluation, not Kruger’s). The cumulative preg- 
nancy rates for this group of patients are shown in Fig- 
ures 51-20 through 51-22. When looked at in this fash- 
ion, the distinctions appeared to be more prominent and 
most likely clinically significant, although they did not 
approach statistical significance. 


In our population of patients, we had 11 patients with 
anovulation. In this group, one had Kallmann syndrome, 
one had a pituitary adenoma associated with 
hyperprolactinemia and nine patients had hypothalamic 
amenorrhea. Of these |] patients, 9 succeeded in achiev- 
ing pregnancy (81.8%) (Table 51-10). This group of pa- 
tients showed the overall best success rate of any popu- 
lation of patients that we have observed. 


In Figures 51-23 through 51-25, the cumulative preg- 


nancy rates in a group of patients with endometriosis 


Table 51-10: Causes of Anovulation 


NaProTechnology Study Population 


(N=11) 
Total Total 

Cause n Pregnant % 
Kallmann syndrome 1 1 100.0 
Hyperprolactinemia 

(pituitary adenoma) 1 1 100.0 
Hypothalamic amenorrhea 9 7 778 
Total 11 9 81.8 


Cumulative Pregnancy Rate of Endometriosis Patients treated with NaProTECHNOLOGY 
By Mucus Cycle Classification 
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Figure 51-26 


Figures 51-23 through 51-26: The cumulative pregnancy rates for patients with endometriosis treated with 
NaProTECHNOLOGY divided according to the classifications of the mucus cycle. All three types of mucus cycles are shown 
in Figure 51-23 and various comparisons of regular mucus cycles, limited mucus cycles and dry cycles in the remaining 


presentations (From: Pope Paul VI Institute research, 2004) 
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are broken down by the mucus cycle classification. All 
three classifications are presented in Figure 51-23 and 
in the remaining figures, they are all statistically evalu- 
ated. There are two things that are striking. First of all, 
the overall pregnancy rate between regular mucus cycles 
and limited mucus cycles is not significantly different 
one from the other. Keep in mind, however, that this 
includes the treatment of these and in many cases, the 
limited mucus cycle group were converted to more regu- 
lar mucus cycles with the use of mucus enhancers and 
their ovulation abnormalities and follicular and luteal 
phase deficiencies were also treated (and , of course, 
their endometriosis was also treated—surgically). There 
is, however, a Statistically significant difference between 
the cumulative pregnancy rates in patients who have 
regular mucus cycles versus dry cycles (Figure 51-25) 
and limited mucus cycles and dry cycles (Figure 51-26). 
This significant decrease in pregnancy rates associated 
with dry cycles is extremely important and has not pre- 


viously been reported. 


In Figures 51-27 through 51-29, a comparison of the 
cumulative pregnancy rate in infertility patients by type 
of ovulation-related defect is identified. In Figure 51-27, 
no significant difference exists in the pregnancy rates 
in patients with mature follicles, afollicularism or a de- 
layed rupture pattern. In Figure 51-28, the pregnancy 
rate in patients with immature follicles are very similar to 
the previous group but those pregnancy rates with par- 
tial ruptures or luteinized unruptured follicles are lower 
and when the three types of ovulation defects are com- 
bined into two groups and compared in Figure 51-29, 
the group containing the unruptured follicle group has 
a Statistically significantly lower cumulative pregnancy 
rate (p=.023). 


The next assessment is comparing those with pre-exist- 
ing follicular ultrasound studies that show either a posi- 
tive or negative cumulus oophorus. The pregnancy rates 
for these two groups of patients were basically the same 
as shown in Figure 51-30. Again, keep in mind that these 
patients were treated with ovulation-inducing medica- 
tions. This data suggests that with appropriate treat- 
ment, by stimulation of the follicle, one can obtain a 
secondary effect of further development of the cumu- 
lus oophorus and maturation of the ovum. 


In Figure 51-31, the cumulative pregnancy rate in a group 
of patients with endometriosis who were treated but 
also had luteal phase deficiencies are compared. The 
overall cumulative pregnancy rate for a Type I, II or III 
luteal phase deficiency (all of which were treated) is 
indistinguishable from those with normal luteal func- 
tion. 


Figures 51-27 through 51-29: The cumulative pregnancy 
rate for infertility patients with various types of ovulation- 
related defects. In Figure 51-29, the combination of the two 
groups are shown together. The difference is statistically 
significantly different (From: Pope Paul VI Institute research 
2004) 
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Cumulative Pregnancy Rates for Infertility 
Patients with Positive vs. Negative 
Cumulus Oophorus 


Cumulative Pregnancy Rate 
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Figure 51-30: The cumulative pregnancy rate for infertility 
patients with positive or negative cumulus oophorus (From: 
Pope Paul VI Institute research, 2004). 
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Figure 51-31: The cumulative pregnancy rate for patients 
with endometriosis who have either a Type |, Il or Ill luteal 
phase deficiency vs. normal luteal function (From: Pope Paul 
VI Institute research, 2004). 


Three different age categories were also compared. This 
included those patients who were < 27 years of age, 28 
to 37 years of age and > 38 years of age. The cumulative 
pregnancy rates for these patients are shown in Figures 
51-32 through 51-35. There are differences between the 
three different age categories and in each case, the dif- 
ferences are statistically significant. However, the great- 
est difference is seen in the age group > 38 years. This 
is typical of presentations of similar data by others. 


The patients were also classified by geographic cat- 
egory (Figure 51-36). They were either classified as “in 
town” which meant that they were within a 150-mile 
radius of the Pope Paul VI Institute or “out of town” 
which meant that they were outside of that radius. The 
Institute sees a large number of patients from outside of 
a 150-mile radius at this time. In this case, the cumula- 
tive pregnancy rates in both categories were very simi- 
lar, although the “out-of-town” group was slightly lower 
than the “in-town” group. The distinctions between the 
two groups were not statistically significant and most 
likely not clinically significant. 


In NaProTECHNOLOGY, if medical treatment is not suc- 
cessful, then support for adoption as a family-building 
technique is incorporated into the overall plan of ac- 
tion. Adoption is not seen as a “failure” of 
NaProTECHNOLOGY ora failure of medical treatment. 
It is recognized as a realistic means of building one’s 
family when medical treatment fails, keeping in mind 
that there is no system of infertility evaluation and treat- 
ment which comes close to approaching 100 percent 
success rates. Evaluation of a large group of patients 
who were treated for endometriosis, looking at both the 
cumulative pregnancy and adoption rates, is identified 
in Figure 51-37. Assisting couples in achieving such a 
high rate of family building is acknowledged as a very 
significant accomplishment of the work in 
NaProTECHNOLOGY. 


The fecundability rate in NaProTECHNOLOGY can be 
compared to conventional approaches of treatment and 
to in vitro fertilization in patients who have endometrio- 
sis and polycystic ovarian disease. This is shown in 
Table 51-11. When comparing the fecundability rate in 
endometriosis using NaProTECHNOLOGY approaches, 
the rate is 3.11. This compares to 1.82 in the original 
Rock analysis. NaProTECHNOLOGY is significantly 
higher (Table 51-11). 


Ina similar fashion, NaProTECHNOLOGY was compared 
to the Adashi, Rock work in polycystic ovaries. The 
fecundability rate with NaProTECHNOLOGY was 4.38 
vs. 1.34 and, again, this is significantly different. 
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When comparing the overall fecundability rate and 
NaProTECHNOLOGY to jn vitro fertilization, however, 
the fecundability rate is significantly less. The rate in 
NaProTECHNOLOGY is 3.13 vs. 13.3” and 14.3. 


While the fecundability rate in NaProTECHNOLOGY is 
lower, the overall “per woman” pregnancy rate contin- 
ues to be higher when compared to the artificial repro- 
ductive technologies. One of the reasons for this is the 
sharp dropout or discontinuation rate in patients who 
undergo IVF treatment (Table 51-12). Three different 
groups of data for !VF are compared and by the third 


cycle, of those who are not yet pregnant, nearly 90 per- 


cent on average, will discontinue therapy. IVF is a treat- 
ment which is only successful if it is used. Thus, with 
discontinuation, comes a lower “per woman” pregnancy 


rate. 


This is summarized in Figures 51-38 and 51-39. In Figure 
51-38, the “per woman” pregnancy and family-building 
rates by different organic causes of infertility, are com- 
pared to the results of several different evaluations of 
in vitro fertilization. It is difficult to make these com- 
parisons because so few studies in IVF allow for the 
calculation of “per woman” success rates. Thus, the 


studies quoted range from the year 1986 through 


NaProTECHNOLOGY 
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Figure 51-32 
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Figures 51-32 through 51-35: The cumulative pregnancy rate for all infertility patients treated with NaProTECHNOLOGY 
divided according to age categories— <27 years, 28 to 37 years, >38 years (From: Pope Paul VI Institute research, 2004). 
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NaProTECHNOLOGY 


Cumulative Pregnancy Rate of Table 51-11: Comparison of Fecundity Rates 


All infertile Patients NaProTechnology vs. Conventional Therapy vs. [VF 
s ney 
Treated in Town vs. Out of Town Endometriosis/PCOD 
Fecundability Odds ratio 
Methodology rate’ (OR) p-value® 

Log Rank Test 
~ P = .2644 Rock 
< (Endometriosis/CSE)* 1.82 1.0 
we NaProTechnology 
s (Endometriosis) 3.11 < 0001 
8 Adashi, Rock (PCOD/WR)* 1.34 1.0 
> NaProTechnology (PCOD) 4.38 < 0001 
@ Bt AN oN a DN ace Ud 2 
rm NaProTechnology (ALL) 3.13 1.0 
> IVF (Hogan)* 13.3 <.0001 
3 
& IVF (Guzick)* 14.3 4.57 < .0001 
3 
5 1. Fecundability Rate - Number of Conceptions/Patient Months of Exposure. 


2. Rock JA, Guzick DS, Sengos C, et al; The Conservative Surgical Treatment of 
Endometriosis: Evaluation of Pregnancy Success with Respect to the Extent of 

---e---Out Of Town Disease as Categorized Using Contemporary Classification Systems, Fertil 
Steril 35:131-137, 1981 

3. Adashi EY, Rock JA, Guzick D, etal: Fertility Following Bilateral Ovarian Wedge 
Resection: A Critical Analysis of 90 Consecutive Cases of the Polycystic Ovary 
Syndrome. Fertil Steril 36:320-325, 1981 


4. Hogan, JW: Identifying and Addressing Data-Analytic Challenges in IVF and 


——In Town 
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Months of Follow-up ART. International Symposium: Frontiers in Reproductive Endocrinology. March 
27-31, 2001, Washington, DC 
Figure 51-36: The cumulative pregnancy rate for all infertility 5. Guzick DS, Wilkes C, Jones HW: Cumulative Pregnancy Rates for In Vitro 
patients divided according to whether they are geographi- Fertilization, Fertil Steril 46:663-667, 1986 
cally “in town” or “out of town." 6 Chi-square analysis 


NaProTECHNOLOGY and Family Building 
Combined Cumulative Pregnancy and 
Adoption Rate for Endometriosis Patients 
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Figure 51-37: The combined cumulative pregnancy rate and adoption rate 

for endometriosis patients treated with NaProTECHNOLOGY. This graph 


indicates the overall family-building rate associated with 
NaProTECHNOLOGY (From: Pope Paul VI Institute research, 2004). 
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Table 51-12: Discontinuation of Therapy Rates 


in IVF Treatment 


Cumulative percent 
discontinued treatment 


Hogan? 
After the... 2001 
First cycle 43.0 
Second cycle 70.2 
Third cycle 84.7 
Fourth cycle 92.2 
Fifth cycle 96.1 


Guzick* 
1986 


52.0 
73.3 
87.0 
94.0 
96.7 


n= 


“S 


ment for Infertility. Fertil Steril 78:40-46, 2002 


Sharma‘ 
2002 


64.5 
89.5 
97.6 


The percent of patients not pregnant who discontinue treatment 
Hogan, JW: Identifying and Addressing Data-Analytic Challenges in 
IVF and ART. International Symposium: Frontiers in Reproductive En- 
docrinology. March 27-31, 2001, Washington, DC 

3. Guzick DS, Wilkes C, Jones HW: Cumulative Pregnancy Rates for In 
Vitro Fertilization. Fertil Steril 46:663-667, 1986 

Sharma V, Aligar V, Rajhowa M: Factors Influencing the Cumulative 
Conception Rate and Discontinuation of /n Vitro Fertilization Treat- 


Figure 51-38: The “per woman” 


pregnancy and family-building rates 
comparing NaProTECHNOLOGY 
and in vitro fertilization (From: Pope 
Paul VI Institute research, 2004 and 


the listed references). 


Percent 
S$ 


Figure 51-39: Comparison of the 
odds ratios of “per woman” preg- 
nancy and family-building rates 
comparing NaPro&TECHNOLOGY to 
in vitro fertilization (From: Pope Paul 
VI Institute research, 2004 and 


stated references). 
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2002. However, in five categories of application in 
NaProTECHNOLOGY, the “per woman” pregnancy rates 
and family-building rates are statistically higher than 
the comparable “per woman” pregnancy rates in 1VF.'*° 
In the case of the study by Sharma, et al.,’ different “per 
woman” success rates can be identified. These range 
from a high of 47.2 percent to a low of 23.5 percent. 
However, the upper range is obtained by transferring 
more than two embryos. When < 2 embryos are trans- 
ferred, then the rate decreases to 23.5 percent. This lat- 
ter statistic is more comparable to the overall outcome 
of NaProTECHNOLOGY when looking at such factors 
as the multiple gestation rate and is consistent with the 
current effort to promote < 2 embryos per transfer.'"!° 


These same “per woman” pregnancy and family-build- 
ing rates are converted to odds ratios in Figure 51-39 
and are compared to what has been known as the 


“Per Woman” Pregnancy and Family Building Rates 
NaProTECHNOLOGY and IVF 
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Table 51-13: Success of Treatment for 
Endometriosis-related Infertility: 
A Meta-Analysis of Different Approaches- 
per Woman Success Rates 


Per woman 


Treatment program pregnancy rates 


IVF 9.9 
IVF totals 17.6 
IVF + GnRHa 32.4 
Surgery 55.3 


From: Campbell JS, Pasta DJ, Adamson GD: Preliminary Meta-Analy- 
sis Comparing in Vitro Fertilization with Surgical Treatment for Mod- 
erate and Severe Endometriosis. J AM Assoc Gynecol Laparosc 2:56- 
§7, 1995. 


“gold standard” in the treatment of infertility over 
the last 25 years, IVF. In each case, once again, the 
NaProTECHNOLOGY rates are higher than the IVF rates. 


This should not be considered terribly surprising. A 
randomized controlled trial of either IVF or a standard 
infertility treatment algorithm was published in 1999 by 
Karande, et al.'* In this case, the use of a standard infer- 
tility treatment algorithm resulted in a higher pregnancy 
rate and lower cost than IVF. A similar comparison was 
made by Campbell, et al. in 1995'* (Table 51-13). Again, 
traditional forms of treatment for endometriosis-related 
infertility revealed higher pregnancy rates than the arti- 
ficial reproductive technologies. 


Conclusions 

————. + 
The ability to evaluate success rates in infertility treat- 
ment can be very complex and difficult. In fact, some 
have wondered whether or not some authors under- 
stand their own data.'® Survival curve analysis, “per 
woman” pregnancy rates and fecundability rates can 
be used to conduct this type of an evaluation. In addi- 
tion, cycle-by-cycle pregnancy rates can be utilized as 
well and have been used almost exclusively by the ad- 
vocates of the artificial reproductive technologies. What 
is often overlooked is the decreasing, cycle-by-cycle 


fertility rate and the high discontinuation rate which 
ultimately lowers the overall “per woman” pregnancy 
rate. 


This analysis, which has attempted to present mul- 
tiple different aspects of the questions related to 
NaProTECHNOLOGY and provides a framework upon 
which future study and evaluation can be conducted, 
appears to show that NaProTECHNOLOGY exceeds the 
conventional means of treating infertility by survival 
curve analysis, “per woman” pregnancy rates and fe- 
cundability rates. In addition, it exceeds the artificial 
reproductive technologies in treating infertility when 
evaluated by survival curve analysis and per woman 
pregnancy rates. However, when looked at from a fe- 
cundability point of view, the artificial reproductive tech- 
nologies show higher rates than NaProTECHNOLOGY. 


There are several important points that need to be kept 
in mind relative to this data. First of all, in 
NaProTECHNOLOGY, the number of women who will 
eventually achieve a pregnancy is higher than the 
number of women who will achieve a pregnancy with 
the artificial reproductive technologies. While it is true 
that it may take longer to achieve that pregnancy, the 
actual goal of achieving a pregnancy is higher with 
NaProTECHNOLOGY. 


Secondly, in NaProTECHNOLOGY, the underlying 
causes of infertility are investigated and, in many cases, 
identified and treated. In ART, these are neither investi- 
gated nor adequately treated. 


Thirdly, the success rates cited here for 
NaProTECHNOLOGY are expected to improve even fur- 
ther in the years ahead as surgical techniques advance 
and our ability to treat ovarian and target organ dys- 
function (OTOD) progressively improves. 


Finally, in NaProTECHNOLOGY, the multiple pregnancy 
rate is only 3.2 percent, which is more than 10 times less 
than what is seen in most ART programs. So, while the 
speed to pregnancy may be somewhat higher for those 
women who actually achieve a pregnancy in the ART 
programs, the pregnancies are much more complicated. 


Chapter 51: Effectiveness of NaProTECHNOLOGY in the Treatment of Infertility 


693 


References 

1. Kaplan EL, Meier P: Non-Parametric Estimation from In- 9. _ Hogan JW: Identifying and Addressing Data-Analytic Chal- 
complete Observations. J Am Stat Assoc 53:457-481, 1956. lenges in Studies of IVF and ART. In: International Sympo- 

+. Olive DL: ManevAPe Rndoraseiosiewexoewmied lnfeailien sium on Frontiers and Reproductive Endocrinology. Serono 

as ive | e aney EF: Ine ometriosis Associated Infertility: Symposia USA., Washington DC March 27-31, 2001. 

A Critical Review of Therapeutic Approaches, Obstet Gynecol ii 
Surv 41:538-553, 1986. 10, Guzick DS, Wilkes C, Jones HW: Cumulative Pregnancy 
\ : Rates for /n Vitro Fertilization. Fertil Steril 46:663-667, 
3. Sharma V, Allgar V, Rajkhowa M: Factors Influencing the 1986. 
Cumulative Conception Rate and Discontinuation of /n Vitro 
Fertilization Treatment for Infertility. Fertil Steril 78:40- 11. Jones HW, Schnorr JA: Mutliple Pregnancies: A Call to Ac- 
46, 2002. tion. Fertil Steril 75:11-13, 2001. 

4. 2001 Assisted Reproductive Technology Success Rates: Na- 12. Rebar RW, DeCheney AH: Assisted Reproductive Technol- 
tional Summary and Fertility Clinic Reports. American So- ogy in the United States. N Eng! J Med 350: 1603-1604, 
ciety for Reproductive Medicine and Center for Disease 2004, 

Control, Atlanta:and Birmingham, December 2003. 13. Jain T, Missmer SA, Hornstein MD: Trends in Embryo- 

5. Cramer DW, Walker AM, Schiff I: Statistical Methods in Transfer Practice and in Outcomes of the Use of Assisted 
Evaluating the Outcome of Fertility Therapy. Fertil Steril Reproductive TEchnology in the United States. N Engl J 
32:80-86, 1979. Med 350: 1639-1645, 2004. 

6. Olive DL: Analysis of Clinical Fertility Trials: A 14. Karande VC, Korn A, Morris R, et al: Prospective Random- 
Methodologic Review. Fertil Steril 45:157-171, 1986. ized Trial Comparing the Outcome and Cost of /n Vitro 

eee “% i : 4 Fertilization with that of a Traditional Treatment Algo- 

e ape 1h Giscick sont Sengds es mt ah #8 visnapi= “aia rithm as First-Line Therapy for Couples with Infertility. 
Surgical Treatment of Endometriosis: Evaluation of Preg- Fertil Steril 71:468-475. 1999. 
nancy Success with Respect to the Extent of Disease as 
Categorized Using Contemporary Classification Systems. 15. Campbell JS, Pasta DJ. Adamson GD: Preliminary Meta- 
Fertil Steril 35:131-137, 1981. Analysis Comparing /n Vitro Fertilization with Surgical Treat- 

8. Adashi EY, Rock JA, Guzick D, et al: Fertility Following ae oe eee Re ees 
Bilateral Ovarian Wedge Resection: A Critical Analysis of 7 

16, Driscoll GL, Tyler JPP: What is the Best Strategy for Pre- 


90 Consecutive Cases of the Polycystic Ovary Syndrome. 
Fertil Steril 36:320-325, 1981. 


senting ART Results? A Controversial Comment. J Assist 
Reprod Genet 16:463-467, 1999. 


694 The Medical and Surgical Practice of NaProTECHNOLOGY 


Part V: 


Perinatal 
NaProTECHNOLOGY 


“It is true that a cervical mucus discharge is not a ‘high tech’ 
idea...Everyone concerned with prenatal care needs to 
recognize the accuracy of this bioassay system and the 
ease with which such information is obtained so that its 
benefits can be better incorporated into obstetrical practice.’ 


Thomas Hilgers, M.D. 
Chapter 53 


by 
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Three-dimensional Ultrasound: 
Putting a Face on the Unborn Human Person 


A number of years ago, it was predicted that ultra- 
sound technology would advance to such a de- 
gree that it would allow everyone to see, more and more, 
the human being in its earliest stages of growth and 
development.' Since then, advances have been extraor- 
dinary and, with the advent of three-dimensional (volu- 


metric) ultrasound, it is possible to take a photograph of 


the baby in utero showing its uniquely human features 
and personality. 


Ultrasound technology is used medically to monitor and 
evaluate the fetus and to protect it. However, more and 
more, ultrasound technology is being used to detect 
fetal abnormalities so that abortions can be performed. 
At the same time, fetal ultrasound showing the uniquely 
human features of the fetus with 3-D ultrasound, is of- 
ten criticized and called a “nonmedical application.” 


In this chapter, some of the work which has been ongo- 
ing at the Division of Reproductive Ultrasound at the 
Pope Paul VI Institute is compiled. Its specific purpose 
is to show the growth and development of the fetus 
from the facial perspective. All of the images in this chap- 
ter are three-dimensional ultrasound images taken dur- 
ing the various stages of pregnancy at no harm to either 
the mother or the baby. Such examinations are used fre- 
quently at the Pope Paul VI Institute to allow the patient 


and her husband an opportunity to bond at an earlier 
stage of development with the baby they are about to 
have. This is a very human connection! It is at times 
profound and at all times unique and inspiring. The im- 
ages in this collection transpire nearly the entire time 
span of pregnancy from 9-weeks gestational age through 
40 weeks (Figures 52-1 through 52-25). 


Ultrasound during pregnancy has been studied exten- 
sively over the years and has been found to be safe. 
The following official statements on safety are provided 
for the reader’s benefit. 


The American Institute for Ultrasound in Medicine has 
a bioeffects committee and their last official statement 
dated December 2002 reads: “There are no known harm- 


ful effects associated with the medical use of 


sonography. Widespread clinical use of diagnostic ul- 
trasound for many years has not revealed any harmful 
effects. Studies in humans have revealed no direct link 
between the use of diagnostic ultrasound and any ad- 
verse outcome. Although, the possibility exists that bio- 
logical effects may be identified in the future, current 
information indicates that the benefits to patients far 
outweigh the risks, if any.” 


The Mayo Clinic has the following statement with re- 
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gard to the effects of ultrasound: “There is no evidence 
of harmful effects to the fetus through the use of ultra- 
sound during pregnancy. Unlike x-rays, ultrasound does 
not involve potentially harmful radiation. Instead, it uses 
high-frequency sound waves, which bounce off body 
structures to create images. These sound waves are at 


frequencies that the ear cannot perceive and pose no 


Figure 52-1: The gestational sac, yolk sac and early fetus 
with arms, legs, and ears clearly visible at 9-weeks gestation 
(Courtesy Medison Inc.) 


IDENTICAL TWINS AT 10 WEEKS 


Figure 52-3: Identical twins at 10-weeks gestation (From: 
Pope Paul VI Institute, Divison of Reproductive Ultrasound, 
2004) 


danger to hearing” (www.mayoclinic.com, April 2004). 


The images contained in this chapter are not the end of 
the in-utero ultrasound story. Indeed, four-dimensional 
ultrasound has now become available* and will show 
the embryo and fetus in real-time, motion picture-type, 
3-D ultrasound. 


Figure 52-2: Also at 9 weeks, a side profile showing the 
umbilical cord coming in from the right (From: Pope Paul VI 
Institute, Divison of Reproductive Ultrasound, 2004) 


11 WEEKS 


Figure 52-4: A side view at 11-weeks gestation (From: Pope 
Paul VI Institute, Divison of Reproductive Ultrasound, 2004). 
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12 WEEKS 


11 WEEKS 


Figure 52-6: A lateral view at 12-weeks gestational age with 
the umbilical cord coming from the right (From: Pope Paul VI 
Institute, Divison of Reproductive Ultrasound, 2004). 


Figure 52-5: A frontal view at 11-weeks gestational age. The 
umbilical cord is seen coming in at mid-abdomen (From: Pope 
Paul VI Institute, Divison of Reproductive Ultrasound, 2004) 


17 WEEKS 


Figure 52-8: At 17-weeks gestational age, the facial and arm 
features are identified (From: Pope Paul VI Institute, Divison of 
Reproductive Ultrasound, 2004) 


z 15 WEEKS 


Figure 52-7: Facial features at 15-weeks gestation. The left 
hand is covering the left eyebrow (From: Pope Paul VI Insti- 
tute, Divison of Reproductive Ultrasound, 2004) 


700 The Medical and Surgical Practice of NaProTECHNOLOGY 


24 WEEKS 


22 WEEKS 


Figure 52-9: At 22 weeks the facial features are shown 
(From: Pope Paul VI Institute, Divison of Reproductive Ultra- Figure 52-10: At 24 weeks, the anterior fontanelle is clearly 
sound, 2004). visible and the facial features are clearly shown (From: Pope 

Paul VI Institute, Divison of Reproductive Ultrasound, 2004). 


& 4 
26 WEEKS fF 


Figure 52-11: Facial features at 26-weeks gestation (From: 
Pope Paul VI Institute, Divison of Reproductive Ultrasound, 
2004). 


Figure 52-12: Facial features at 27-weeks gestation (From: 
Pope Paul VI Institute, Divison of Reproductive Ultrasound, 
2004). 
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28 WEEKS 


Figure 52-13: Facial features again at 27-weeks gestation 
(From: Pope Paul VI Institute, Divison of Reproductive Ultra- 
sound, 2004) 


28 WEEKS 


Figure 52-14: Facial features at 28-weeks gestation (From: 
Pope Paul VI Institute, Divison of Reproductive Ultrasound, 
2004) 


FOREARMS AT 28 WEEKS 28 WEEKS 


é 


Figure 52-15: The forearms, hands, and fingers covering Figure 52-16: Facial features at 28-weeks gestation (From: 


the left side of the face at 28-weeks gestation (From: Pope Pope Paul VI Institute, Divison of Reproductive Ultrasound, 
Paul VI Institute, Divison of Reproductive Ultrasound, 2004) 2004) 
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28 WEEKS 


32 WEEKS 
Figure 52-17: The left side of the face with the left hand and 
fingers seen at 28-weeks gestation (From: Pope Paul VI Insti- Figure 52-18: Facial features at 32-weeks gestation (From: 
tute, Divison of Reproductive Ultrasound, 2004) Pope Paul VI Institute, Divison of Reproductive Ultrasound, 
2004) 


33 WEEKS 34 WEEKS 
Figure 52-19: Facial features at 33-weeks gestation (From: Figure 52-20: Facial features at 34-weeks gestation (From: 
Pope Paul VI Institute, Divison of Reproductive Ultrasound, Pope Paul VI Institute, Divison of Reproductive Ultrasound, 


2004) 2004) 
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35 WEEKS 35 WEEKS 


Figure 52-21: Facial features with the eyes open at 35- Figure 52-22: Facial features at 35-weeks gestation (From 
weeks gestation (From: Pope Paul VI Institute, Divison of Re- Pope Paul VI Institute, Divison of Reproductive Ultrasound, 
productive Ultrasound, 2004) 2004) 


36 WEEKS 


36 WEEKS 
Figure 52-23: Facial features at 36-weeks gestation (From Figure 52-24: Facial features at 36-weeks gestation (From: 
Pope Paul VI Institute, Divison of Reproductive Ultrasound Pope Paul VI Institute, Divison of Reproductive Ultrasound, 


2004). 2004) 
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40 WEEKS 


Figure 52-25: Facial features at 40-weeks gestation (From: Pope Paul VI 
Institute, Divison of Reproductive Ultrasound, 2004) 
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The Human Connection 
Stages of prenatal life (clockwise from 
left) starting at nine-weeks gestation 


and followed by 11-weeks gestation, 
15-weeks gestation, 24-weeks ges- 
tation, 28-weeks gestation, 32-weeks 
gestation and 35-weeks gestation. 
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Dating the Beginning of Pregnancy 


Or of the most important aspects of obstetrical care 
is to date, as precisely as possible, the beginning 
of pregnancy so that the estimated time of arrival (ETA) 
can be calculated (sometimes referred to as the EDC — 
estimated date of confinement). The standard textbook 
in obstetrics, Williams Obstetrics, states vigorously that 
“precise knowledge of the age of the fetus is impera- 
tive for ideal obstetrical management!”! (emphasis 
in the original). And yet, even with all of the available 
technology, one of the puzzles of modern obstetrics, is 
that the obstetrician has not yet learned how to accu- 
rately date the beginning of a pregnancy. 


Pregnancy can be measured in two different ways. The 
most common and most often used in clinical obstetrics 
is the measurement of the gestational age of the preg- 
nancy. The gestational age of the pregnancy is measured 
from the first day of the last menstrual period. In this 
way of dating the pregnancy, it is 40 weeks in duration 
(on average) instead of the actual 38 weeks. In other 
words, it dates the pregnancy, on average, 2 weeks longer 
than it actually is. 


The other way of measuring the dates of the pregnancy 
is to measure the feral age. The fetal age of the preg- 
nancy is measured from the time of conception or the 
estimated time of conception (ETC). When measuring 


the pregnancy in this fashion, it will be 38 weeks long 
or 2 weeks shorter than the gestational age dates. The 
fetal age, of course, is the actual age of the pregnancy. 


Historically, the obstetrician has focused on the first day 
of the last menstrual period for two reasons. First of all, 
the menstrual flow itself is a fairly dramatic symptom 
which the woman can be expected to remember. In ad- 
dition, it is easy to teach her to record the first day of 
the last menstrual period so that when that information 
is elicited by the physician, at a later time, it is avail- 
able. 


However, in the midst ofall of this, the obstetrician and 
many women have missed the point that the cervical 
mucus discharge is very much a //ow in the same fash- 
ion as the menstrual flow. In some countries, they refer 
to menstruation as the red flow and the mucus discharge 
as the white flow. Unfortunately, modern obstetrics has 
paid little attention to the white flow. 


When one is charting the CREIGHTON MODEL 
FertilityCare™ System (CrMS), however, one can date 
the pregnancy accurately from the actual or estimated 
time of conception. Therefore, one can date the preg- 
nancy according to its rue date (or true beginning) or 
in fetal age terms. This is measured by evaluating the 
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acts of intercourse that occur during the time of fertility 
and establishing an estimated time of conception through 
this approach. 


In determining the estimated time of conception (ETC), 
one looks at both a range and a midpoint. The range is 
obtained by looking at the earliest act of intercourse 
during the time of fertility and the last act of intercourse 
during the time of fertility (generally speaking). If there 
is only one act of intercourse during the time of fertility 
and it is during the pre-Peak time, then the range is from 
that act of intercourse through and including the Peak 
Day. If there is only one act of intercourse during the 
count of Peak +1, 2 and 3, then that act of intercourse is 
the estimated time of conception (ETC) (Table 53-1). 


In calculating the midpoint, one takes the middle point 
between the earliest act of intercourse and the last act 
of intercourse during the time of fertility. In fact, there 
may be no acts of intercourse on the particular day called 
the “midpoint” and eventually identified as the estimated 
time of conception. Of course, the unknown here is the 
actual time of ovulation which cannot be determined 
with certainty. However, this will give a very good and 
close estimate of ovulation. If a true midpoint cannot 
be determined, then one selects the even numbered day 
between the two points. The midpoint becomes the es- 
timated time of conception (ETC). 


When one identifies the ETC, one can then calculate 
the duration of the pregnancy at the time of the preg- 
nancy and the estimated time of arrival (ETA) (the due 
date). In calculating the ETA with the use of the CrMS, 
the following formula is used: 


ETA = ETC — 3 months — 7 days. 


At first glance, the calculation of the ETC seems awk- 
ward and complicated. Once known and understood, 
however, it becomes less cumbersome and easy to use. 


If one act of intercourse occurs during the pre-Peak 
phase of the cycle, there is a natural tendency to think 
that act of intercourse resulted in the pregnancy and thus 
the ETC should be the date of that act of intercourse. 
However, in an example of an intercourse occurring on 
Peak —-4, it is unlikely that conception actually occurred 
on that day, since it is unlikely for ovulation to have 
occurred so early in the cycle. Thus, using the Peak Day 
as “outer end” of when ovulation may take place, pro- 
vides a reasonable estimate of the range upon which 
conception may have taken place. The midpoint then 
becomes a good way of estimating the time of concep- 
tion in an example such as that. 


During the post-Peak phase (during the count of three), 


Table 53-1: Calculation of the Estimated Time of Conception (ETC) 
and Its Range 


| 140411142 


P4 | P3 | P2 


1134415116 
pi | P | Pat | P42 


| = Intercourse 

Answers 

A. Range = 1/10 - 1/16 Range = 1/11 — 1/14 G Range = 1/15 — 1/16 
ETC = 1/13 ETC = 1/12 ETC = 1/16 

B Range = 1/10 - 1/14 Range = 1/11 — 1/16 H Range = 1/16 
ETC = 1/12 ETC = 1/14 ETC = 1/16 

Cc Range = 1/11 - 1/14 Range = 1/10 — 1/16 1 Range = 1/17 
ETC = 1/12 ETC = 1/13 ETC = 1/17 


it is more likely that a single act of intercourse may 
have resulted in conception because of the short period 
of time in which ovulation would have had to occur 


during this phase of the cycle. Thus, with a single act of 


intercourse, during the count of three, that single day 
can be used as the estimated time of conception. 


It is not always possible to calculate a specific middle 
point between two dates. This occurs, most specifically, 
when there are an even number of days between the 
two points. In this case, there would be technically no 
middle point, but rather two points that would occur in 
“the middle.” Thus, a convention has been established 
for selecting a specific date with regard to which one 
would be calculated as the midpoint. If two days ap- 
pear as middle points, then the even numbered day is 
considered the middle point. 


This is detailed in Table 53-1 with a series of examples 
that allow for one to practice the calculation of the range 
and the midpoint. This activity is done, in detail, at the 
time of a pregnancy evaluation conducted by a 
FertilityCare™ Practitioner (one of the services pro- 
vided in the array of services through a FertilityCare™ 
Center)’. [t can also be calculated easily in the 
physician’s office with the availability of the CrMS chart. 
Examples of pregnancies occurring with the CrMS are 
present in Figures 53-1 through 53-3. 


Chapter 53: Dating the Beginning of Pregnancy 


The distinction between ways of identifying and calcu- 
lating the dates of a pregnancy are further elaborated 
upon in Table 53-2 for each of the three pregnancy cycles 
in Figures 53-1 through 53-3. In each of the three cases, 
using the last menstrual period approach (Naegele’s 
approach), the calculated due date is April 8th (based 
upon a last menstrual period of July Ist). However, by 
estimating the actual time of conception or the true be- 
ginning of the pregnancy, there is a correlation between 
the two dates only in the pregnancy of Figure 53-1. In 
Figure 53-2, the due date is calculated from the CrMS 
as April 20th (a 12-day difference from Naegele’s rule) 
and in Figure 53-3, April 17th (a 9-day difference from 
Naegele’s rule). 


We have studied 173 patients in a consecutive fashion 
who have been charting the CrMS at the time of con- 
ception. The ETC and the ETA were calculated in this 
fashion. In this group of patients, early ultrasound dat- 
ing of the pregnancy was also obtained. This dating was 
obtained by the measurement of the crown-rump length 
of the embryo or fetus. Most of the examinations were 
performed during the first trimester of pregnancy when 
the dating of the pregnancy is thought to be accurate 
within plus or minus three days. 


In Table 53-3, the results of that evaluation are shown. 
An accurate date for the beginning of pregnancy can be 
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Figure 53-1: A pregnancy occurring in a fairly regular length cycle where the Peak Day occurred on day 17 of the cycle (From: 


Pope Paul VI Institute research, 2004). 
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Figure 53-2: A pregnancy occurring in a longer cycle where the Peak Day occurred on day 24 of the cycle (From: Pope Paul VI 
Institute research, 2004). 
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established with the use of the CrMS. This correlates 
well with the ultrasound dates and the estimated due 
date or ETA. In fact, the CrMS dating correlated, on 
average, in the following way: C(rMS ETA= U/S ETA 
+ 1.97 days (Table 53-4). The CrMS dates were highly 
accurate with the two being within 10 days of each 
other in 100 percent of cases. 


There are other ways in which to establish an accurate 
date for the beginning of pregnancy. One way is to have 


Table 53-2: Calculation of ETA' (EDC?) 
using Examples from CrMS Charts’ 


Due Date Calculations 
Naegele’s CrMS 
Chart in... Calculation* Calculation® 
Figure 53-1 April 8 April 8 
Figure 53-2 April 8 April 20 
Figure 53-3 April 8 April 17 


ETA = Estimated time of arrival 

EOC = Estimated date of confinement 

In this series of examples, for simplicity sake the first day of the last 
menstrual period (LMP) is stipulated to be July 1 

EDC = LMP — 3 months + 7 days 

ETA = ETC —3 months — 7 days (where ETC = estimated time of 
conception) 


wn 


ans 


women take their basal body temperature and with the 
point of the shift in the basal body temperature, one 
could estimate the possible time of conception. How- 
ever, this would not be expected to be as accurate as the 
CrMS because the shift in the temperature is not as ac- 
curate a predictor of ovulation as the occurrence of the 
Peak Day**. A comparison of the longest length esti- 
mate to the ETA for the CrMS, BBT and the LMP is 
shown in Table 53-5. 


It is generally recognized that ultrasound is the method 
of choice for dating pregnancy*. The data in this chap- 
ter on Peak Day correlation to ETC verify that. And 
yet, the Peak Day data are easily available and more 
cost effective. Clearly the use of the LMP for dating 
pregnancy carries with it a high degree of error®. While 
ultrasound and the Peak Day were within 10 days of 
each other in 100 percent of cases studied, it has been 
shown that the LMP is greater than 10 days different in 
over 16 percent of cases’. 


Accurately dating the beginning of pregnancy is recog- 
nized to be one of the most important things that can be 
accomplished in the early days of prenatal care. The 
more accurate the dates are, the less obstetrical inter- 
ference one can anticipate during the course of the preg- 
nancy. For example, a decreased use of amniocentesis 
for fetal lung maturity prior to repeat cesarean section 
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Figure 53-3: A pregnancy occurring in a longer cycle where the Peak Day occurred on day 26 of the cycle (From: Pope Paul VI 


Institute research, 2004). 


Table 53-3: Relationship of Estimated Time of Arrival (ETA) Calculated from Estimated Time of 
Conception (ETC) by Creighton Model and Early Ultrasound (U/S) Dates (N=173) 


Days before U/S Date 
CrmMsS 


Number 1 1 1 2 2 7 8 17 
Percent 06 O6 O06 12 12 40 46 98 


* Longest was +10 days 

Mean: CrMS = U/S + 1.97 days 

Range: CrMS to U/SETA= 0-10 days in 100% of cases 
0-7 days in 90.2% of cases 


ETA by Days after U/S date 


early U/S CRMS 


0 +1, 42 43 4 35) «6464-47 >7 ~— Totals 
26 23 «#17 16 14 9 7 6 16" 173 
15.0 133 98 92 81 52 40 35 92 99.9 
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Table 53-4: Creighton Model 
FertilityCare™ System 
Estimating the Due Date (ETA) 
CrMS vs. Ultrasound 


ETA by CrMS = ETAby U/S + 1.97 days 


ETA by U/S + 3 days = 82.0% ETA by CrMS 


ETA by U/S + 5 days = 94.0% ETAby CrMS 


Table 53-5: Relationship of the ETA (EDC) to 
the Three Systems of 
Calculating the Due Date 


Longest length 
Method N Estimate to ETA 
CrMS' 173 10 days 
BBT?* 26 14 days 
LMP? 26 18 days 
LMP® 44,623 > 10 days = 16.6% of cases 


1, Based on 173 consecutive pregnancies where ETA b CrMS and early 
ultrasound (U/S) were compared: mean CrMS ETA - mean U/S ETA + 
1.76 days 


2. Based upon a study of 26 deliveries using the Prem Rule: EOC = first 


day of overall thermal shift - 7 days + 9 months (from Kippley’). 


3. Kippley JF and Kippley SK: The Art of Natural Family Planning 


Fourth edition. Couple to Couple League. Cincinnati, OH 1996, 
pp300-301 


4. Based upon a study of 26 deliveries using Naegele’s Rule: LMP — 3 


months + 7 days (from Kippley’). 


5. Yang H, Kramer MS, Platt RW. Blondel B, et al: How Does 


Ultrasound Scan Estimation of Gestational Age Lead to Higher Rates 
of Preterm Birth? Am J Obstet Gynec 186: 433-437, 2002 
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can be anticipated if the dates are more accurate. This 
is because a repeat cesarean section can be scheduled 
because of true confidence that the dates are accurate. 
In the author’s own practice, amniocentesis or fetal lung 
maturity has been performed once in the last 18 years, 
and yet, neonatal outcomes have been excellent. 


By having accurate dates, one can also better assess 
the normal progression of the pregnancy and also de- 
termine both pre- as well as post-maturity conditions. 
If induction of labor is a consideration, that decision 
can be made without added obstetrical manipulation. 
It is well recognized that increased adverse pregnancy 
outcomes can be expected if the dates are not accu- 
rate*”. 


When labor ensues, an accurate judgment can be made 
with regard to whether that labor is beginning prema- 
turely. If premature labor has started, then aggressive 
management can be instituted to halt that labor and de- 
lay its onset until full term. Again, accurate dates al- 
lows for improved judgment in the management of preg- 
nancy, labor and delivery along with the management 
of a whole variety of medical and obstetrical compli- 
cations of pregnancy. 


It is true that a cervical mucus discharge is not a “high 
tech” idea. However, it is an incredibly good bioassay. 
Everyone concerned with prenatal care needs to recog- 
nize the accuracy of this bioassay system and the ease 
with which such information is obtained so that its ben- 
efits can better be incorporated into obstetrical prac- 
tice. 
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Assessing Progesterone during Pregnancy 


Mis of the work that has been accomplished on 
the assessment of serum progesterone in normal 
pregnancy was done from the early 1950s through the 


1970s'""'. Furthermore, most of the assessment of 


progesterone in pregnancy as it relates to various com- 
plications of pregnancy was accomplished from the early 
1960s through the early 1980s”'**. In spite of improve- 
ments in the accuracy and precision of progesterone 
assays since that time and a better ability to date preg- 
nancy and establish more accurate gestational ages, very 
little subsequent work has been accomplished in this 
area. 


It is the purpose of this chapter to present data on the 
level of progesterone in normal pregnancy and as they 
relate to a variety of pregnancy-related complications 
and features of previous reproductive history. Modern 
means of progesterone assessment with improved ac- 
curacy and precision were used along with more pre- 
cise means of dating the pregnancies. 


This study was undertaken between the years 1980 and 
2001 in a group of 610 patients through 830 pregnan- 
cies and 8,545 progesterone levels. These patients were 
primarily infertility patients who were receiving proges- 
terone supplementation during the course of their preg- 
nancy. Infertility was either primary or secondary and 


SS 


some of these patients also had a history of previous 
spontaneous abortion and, in some cases, recurrent spon- 
taneous abortion. 


During the course of these pregnancies, progesterone 
was administered using progesterone in sesame seed oil 
either 100 mg or 200 mg intramuscularly every three to 
four days during the course of the pregnancy. The first 
progesterone level was drawn usually 16 to 18 days af- 
ter the estimated time of conception. Conception was 
estimated using the Peak Day estimate of the 
CREIGHTON MODEL FertilityCare'™ System which 
was being charted by most of the patients in this study. 
This day has been shown to be closely associated with 
the time of ovulation (plus or minus two days in 95.4% 
of cycles’). In cases where the patient was not using 
the CREIGHTON MODEL System, the pregnancy was 
dated by the use of early ultrasound measurement of 
the crown rump length or the gestational sac obtained 
generally between the 6th and the 9th week of preg- 
nancy. The progesterone levels were drawn every two 
weeks just prior to an injection of progesterone — 72 to 
96 hours following the previous progesterone injection 
~ at the expected trough of the exogenously adminis- 
tered progesterone. 


Pregnancies were then reviewed for the occurrence of 
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previous pregnancy complications, intrapregnancy com- 
plications or specific postpartum problems. In those 
pregnancies in which there was no history of previous 
spontaneous abortion, prematurity, or any other type of 
pregnancy-related complication (or the patient was a 
primigravida) and the pregnancy itself proceeded with- 
out complication and delivered without difficulty at full 
term, those pregnancies were considered normal and 
their progesterone levels were pooled to establish the 
normal curve. 


Patients with a pregnancy history of a documented com- 
plication or a previous pregnancy history of problems 
were identified. Each of these pregnancies were evalu- 
ated separately for the progesterone profile during the 
course of pregnancy. Those with a previous pregnancy 
history that were studied included the following: previ- 
ous history of polycystic ovarian disease (n=26); previ- 
ous history of one spontaneous abortion (n=87); previ- 
ous history of three or more previous spontaneous abor- 
tions (n=21); previous history of at least one induced 
abortion (n=53); a previous history of at least one pre- 


Immunoassay Methods 


Blood was collected by venepuncture into red stoppered 
vacutainer tubes and allowed to clot. The serum was then de- 
canted and analyzed immediately after collection for progest- 
erone. Serum samples that were not analyzed immediately were 
frozen at -20° C until the assay was performed. Frozen serum 
samples were analyzed within a few days of collection. 


Progesterone analyses were performed using three immunoas- 
says: the Pantex Radioimmunoassay (RIA) Kit (Santa Monica, 
CA 90404), the Coat-a-Count Progesterone Kit, Diagnostic 
Products Corporation (DPC) (Los Angeles, CA 90404), and 
Immulite Progesterone (solid phase, chemiluminescent enzyme 
immunoassay) using the Immulite System which is a continu- 
ous random access immunoassay analyzer [Diagnostic Prod- 
ucts Corporation (DPC) Los Angeles, CA 90045]. All RIA 
analyses were performed in duplicate. Single analyses were 
performed on the Immulite System as recommended by the 
manufacturer. 


The Pantex RIA Progesterone Kit was used from the beginning 
of the study through May of 1988. This kit involves an extrac- 
tion step which is then followed by RIA using a double anti- 
body technique. Progesterone which is extracted from serum is 
evaporated to dryness. The residue is then preincubated with 
anti-progesterone antiserum. '**I-labeled progesterone is added 
which competes with progesterone in the patient sample for 
the antibody sites. After incubation for a fixed time, separation 
of bound from free fraction is achieved with antiserum and the 
antibody-bound fraction is precipitated and counted. The sen- 
sitivity of the method is 0.75 ng/mL. Within-run precision is 
8.6 percent while between run precision is 8.9 percent, 


The DPC (Diagnostics Products Corporation) Coat-A-Count 


mature delivery (n=11). 


In addition, current pregnancy complications were iden- 
tified. These included: first trimester spontaneous abor- 
tion (n=75): second trimester spontaneous abortion 
(n=12); pregnancy-induced hypertension (n=31) and 
toxemia of pregnancy (n=22). In addition, middle tri- 
mester abruption of the placenta or subchorionic hem- 
orrhage identified by ultrasound (n=23), adherent pla- 
centas observed at the time of delivery (n=8), placental 
abruptions (n=4) and low-lying placenta and early pla- 
centa previa (before the 20th week of pregnancy and 
identified by ultrasound) (n=28) were all separately 
categorized. Patients who threatened premature labor 
were separately evaluated as well. These included pa- 
tients who were receiving only oral Terbutaline (n=77): 
patients who received cervical cerclage (n=44); patients 
who had spontaneous rupture of membranes prior to 
the 37th week of pregnancy (n=29) (PROM) and pa- 
tients who received intravenous antibiotics for low-grade 
chorioamnionitis (n=109) and patients who delivered 
prematurely (prior to the 37th week of pregnancy) 


solid phase '**I radioimmunoassay kit was used for progester- 
one analyses from May of 1988 to August of 1995, The Coat- 
A-Count progesterone procedure is a solid phase RIA proce- 
dure wherein labeled '**l-progesterone competes for a fixed time 
with progesterone in the patient sample for antibody sites (an- 
tibodies) which are immobilized to the wall of a polypropylene 
tube. The supernatant is then decanted, which terminates the 
competition between the '**I-labeled antigen (progesterone) and 
the patient progesterone. The tube (bound fraction) is then 
counted. The sensitivity of this RIA method is 0.05 ng/mL. 
Within-run precision averaged 7 percent and the between-run 
precision is 8 percent. 


Immulite progesterone, which is a solid phase, ligand-labeled 
competitive chemiluminescent enzyme immunoassay, was used 
from August of 1995 until the end of the study. In this proce- 
dure, the solid phase, a polystyrene bead which is enclosed 
within an 

Immulite test tube, is coated with polyclonal rabbit antibody 
which is specific for progesterone. The patient sample and 
ligand-labeled progesterone are simultaneously introduced into 
the test tube and incubated for approximately 30 minutes with 
intermittent agitation. During this time, progesterone in the 
sample competes with ligand-labeled progesterone for antibody- 
binding sites on the bead. The bound from free fraction is then 
separated by washing. An alkaline-phosphatase-labeled anti- 
ligand is introduced, incubated, washed and then the substrate 
is added. After incubation the chemiluminescent substrate is 
measured by a luminometer. The photon output or chemilumi- 
nescence is inversely proportional to the progesterone concen- 
tration. The sensitivity of the Immulite method is 0.2 ng/mL. 
Within-run precision is 5 percent and the between-run preci- 
sion is 8.6 percent. 
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Correlation Studies 


Correlation studies between the different kits were carefully 
performed in order to be able to convert between the different 
progesterone assay results. For Pantex RIA (x) and DPC RIA 
(y), least squares analysis (n=289) gave a slope of 1.42, y- 
intercept of —1.11 and correlation coefficient of 0.96. For DPC 
RIA (x) and Immulite (y) least squares analysis (n=184) gave a 

| slope of 0.942, y-intercept of —1.35 and correlation coefficient 
of 0.988. 


Very little difference is observed in patient progesterone re- 
sults between DPC RIA and Immulite. A large difference is 
observed in patient results between Pantex RIA and DPC RIA 
progesterones. Pantex RIA patient results are approximately 
40 percent lower than DPC RIA results. This is due to the ex- 
traction step which is used in the Pantex RIA procedure. 


Because of these differences between assays, we used correla- 
tion studies to convert all progesterone levels to the DPC-RIA 
method. Using conversion factors, we calculated all patient 
progesterone levels relative to DPC-RIA so that all levels were 
standardized to DPC-RIA. In-house comparisons for serum 
progesterone levels at all ranges of progesterone were carried 
for each of the assays so that careful and accurate correlations 


could be established. 


The conversion for all Pantex levels to the DPC-RIA, based 
upon these correlation studies, were obtained with the use of 
the following formulae: for levels 0.1 through 26.0 ng/mL, DPC 
level = 1.2098 (Pantex value) — 2.5965; for Pantex levels 26.1 
through 227.0 ng/mL: DPC level = 1.3881 (Pantex value) + 
2.60. All conversions were rounded to one decimal point. 


For Immulite conversions to the DPC-RIA standard value, the 
following conversion formulae were developed and used: 
Immulite value 0.1-2.3 ng/mL: DPC-RIA level = Immulite + 
0.1; Immulite value 2.4-7.5 ng/mL: DPC-RIA level = Immulite 
+ 1,0; Immulite value 7.6-12.5: DPC-RIA level = Immulite + 
1.5: Immulite value 12.6-20.0: DPC-RIA level = Immulite + 
3.1; Immulite value 20.1-30.0: DPC-RIA level = Immulite + 
3.0; Immulite value 30.1 — 50.0: DPC-RIA level = Immulite + 
1.7; Immulite value 50.1-75.0 ng/mL: DPC-RIA = Immulite + 
0.7; Immulite value 75.1-100.0: DPC-RIA level = Immulite — 
1.1; Immulite value 100,1-150.0: DPC-RIA level = Immulite 
+2.1; Immulite value > 150.1: DPC-RIA level = Immulite - 
3.8. 


(n=24). There were 26 sets of twins also evaluated. 


Patients who had pregnancies where fetal distress was 
identified were also evaluated. These included: patients 
with low Apgar scores (scores less than 7 at 5 minutes) 
(n=22); patients with fetal distress during labor (usu- 
ally identified by late decelerations as defined through 
intrapartum fetal monitoring) (n=39); patients who de- 
livered babies with meconium-stained amniotic fluid 
(n=10) and patients with low biophysical profiles (8 or 
less on a scale of 12) (n=13). In addition, patients who 
had oligohydramnios (n=19), intrauterine growth restric- 
tion (IUGR) as identified by ultrasound parameters 
(n=25) and patients who were identified as smokers 
during the course of their pregnancy (n=31) were sepa- 
rately evaluated. During the postpartum phase of the 
pregnancy, patients who suffered from postpartum de- 
pression (n=18) and patients who had postpartum hem- 
orrhage (estimated blood loss greater than 500 cc at 
time of delivery) (n=14) were also separately evaluated. 


In addition to the above, three major groups were fur- 
ther identified and the pregnancies and their progester- 
one data were pooled. These included: (1) abnormal 
placental groups (midtrimester abruption of the placenta, 
adherent placenta, placental abruption and low-lying 
placenta and early placenta previa as identified by ul- 
trasound) (n=63), (2) threatened prematurity group 
(n=226) (patients who received only oral Terbutaline, 
cervical cerclage, premature rupture of membranes, pre- 
mature delivery and patients receiving intravenous an- 


tibiotics for threatened prematurity and (3) the fetal dis- 
tress group (n=44) which included patients with low 
biophysical profiles, meconium-stained amniotic fluid, 
fetal distress during labor and low Apgar scores. For 
each of these groups, the data were pooled by trimes- 
ters and for six weekly intervals for comparison to the 
control group. 


The number of patients and pregnancies outlined above 
exceed the total of 830 pregnancies that were involved 
overall in this study because, in some cases, pregnan- 
cies were represented in various different categories and 
are thus duplicated because of being represented in these 
different groups. However, when pooled into the ab- 
normal placental group, the threatened prematurity 
group and the fetal distress group, duplication was elimi- 
nated. 


The data were then statistically evaluated using Student 
t-test with the assistance of the NCSS 2000 statistical 
system*®, Statistical comparisons were made on a point- 
by-point basis comparing individual levels on an every 
two week basis as well as pooled data based upon the 
pooling of data over a six-week period of time between 
the different groups and then finally by pooling the data 
in the control group and comparing it to the pooled data 
on a trimester basis. The latter two methods of assess- 
ment are the subject of this chapter. The former assess- 
ments are presented in detail in the Appendix of this 
book. 
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Figure 54-1: A comparison of the means of three different immunoassay systems for evaluating 
progesterone in normal pregnancy: DPC (RIA), Immulite (Chemiluminescence), and Pantex (RIA). 
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Figure 54-2: A comparison of primigravidas to multigravidas with their mean progesterone levels by week 
of gestation in normal pregnancy (DPC-RIA). 


The progesterone levels in normal pregnancy are iden- 
tified in Figures 54-1 and 54-2. In Figure 54-1, the mean 
progesterone levels based upon the different forms of 
assessment — Pantex, DPC-RIA and Immulite/Chemi- 
luminescent immunoassay (Immulite) are compared. 
There was very little difference in the DPC-RIA and 
Chemiluminescent techniques during the course of preg- 
nancy. However, the Pantex levels were observed to be 
significantly lower throughout the entire course of preg- 
nancy. 


In Figure 54-2, the comparison of the mean progester- 
one levels in normal primigravid (n=55) and multigravid 
(n=54) pregnancies are shown. Except for the level at 
16 weeks gestation, no other levels were statistically 
significantly different from each other. The general pro- 
files were considered to be the same and the data for 
the primigravida and multigravida populations were 
pooled and accepted as the control group. 


In Figures 54-3 through 54-8, the pooled data by tri- 
mester for the various previous pregnancy historical 
events and current pregnancy events are presented. The 
mean progesterone level for the control group during 
the first trimester was 31.5 ng/mL (n=488), the second 
trimester 62.8 ng/mL (n=511) and the third trimester 
118.4 ng/mL (n=324). When looking at previous his- 
torical events (Figure 54-3), the one condition which 
had significantly lower progesterone levels during a 
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subsequent pregnancy in all three trimesters was a his- 
tory of polycystic ovarian disease. Patients who had a 
history of a previous induced abortion, one spontane- 
ous abortion or a previous premature birth had signifi- 
cantly decreased progesterone levels in the second and 
third trimesters of pregnancy. A history of three or more 
spontaneous abortions was associated with significantly 
decreased progesterone levels only in the second tri- 
mester of the subsequent pregnancy. 
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Figure 54-4: Pooled trimester data for progesterone in 
pregnancy: first and second trimester spontaneous abortion 
(SAB) vs. normal pregnancy. 
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Figure 54-3: Pooled trimester data for progesterone in pregnancy: normal pregnancy vs. previous history 
of abnormal reproductive events (PCOD = polycystic ovarian disease; IAB = induced abortion; SAB = 


spontaneous abortion). 
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Figure 54-5: Pooled trimester data for progesterone in pregnancy: abnormal 
placentae vs. normal pregnancy. 
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Figure 54-6: Pooled trimester data for progesterone in pregnancy: threatened 
prematurity vs. normal pregnancy (PROM = Premature Rupture of Membranes). 
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Figure 54-7: Pooled trimester data for progesterone in pregnancy: miscellaneous 
current pregnancy events vs. normal pregnancy. 
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Figure 54-8: Pooled trimester data for progesterone in pregnancy: fetal distress vs. 
normal pregnancy (BPP = Biophysical Profile; |UGR = Intrauterine Growth Restriction). 


In Figure 54-4, the progesterone levels from the pooled 
first trimester data of the control group versus first and 
second trimester spontaneous abortion and in the sec- 
ond trimester for those patients who had second trimes- 
ter spontaneous abortions is shown. In all cases, the 
progesterone levels were significantly lower in these 
two groups. 


Those patients who had abnormal placentae are shown 
in Figure 54-5. The patients who had adherent placen- 
tae had elevated progesterone levels during the first tri- 
mester of pregnancy but they became significantly de- 
creased in the second trimester. Those patients who had 
a low-lying placenta and a placenta previa (as identi- 
fied by early ultrasound) and a midtrimester abruption 
or subchorionic hemorrhage (also identified by ultra- 
sound) had significantly lower progesterone levels both 
in the second and the third trimester of pregnancy. 


In Figure 54-6, those who experienced various presen- 
tations of threatened prematurity are presented. The 
progesterone levels were significantly decreased dur- 
ing the second and third trimester in those patients who 
had received only Terbutaline as a tocolytic agent, anti- 
biotic treatment for the treatment of a subclinical 
chorioamnionitis, an occurrence of premature rupture 
of the membranes (PROM), or a cervical cerclage be- 
cause of cervical insufficiency. This trend continued sig- 
nificantly into the third trimester of pregnancy. 


In Figure 54-7, conditions or events associated with fetal 
distress are shown. While patients who exhibited meco- 
nium stained amniotic fluid had higher levels during 
the first trimester, they were significantly lower in the 
second trimester. Patients who were identified with fe- 


tal distress in labor, low apgar scores, low biophysical 
profiles (BPP), intrauterine growth restriction (IUGR) 
or oligohydramnios all had significantly lower levels of 
progesterone observed during both the second and third 
trimester of pregnancy. 


In Figure 54-8, a variety of different pregnancy events 
are presented. Twin gestations had significantly higher 
progesterone levels during the first, second and third 
trimesters of pregnancy. Patients with postpartum de- 
pression had significantly increased levels of progest- 
erone during the first trimester of pregnancy but they 
were decreased in the second trimester. Patients who 
had toxemia of pregnancy had significantly elevated 
levels of progesterone in the first trimester of pregnancy. 
They were noted not to be significantly different from 
the control group in the second or third trimesters of 
pregnancy. Those patients who had pregnancy-induced 
hypertension, however, had significantly lower proges- 
terone levels during the second trimester of pregnancy 
and patients who were smokers had significantly lower 
levels in both the second and third trimester of preg- 
nancy. Those who experienced a postpartum hemorrhage 
also had significantly lower progesterone levels during 
the second and third trimesters of pregnancy. 


The progesterone levels pooled by six-weekly intervals 
for the control group and the abnormal placenta, threat- 
ened prematurity, and the fetal distress groups are shown 
in Figures 54-9, 54-10 and 54-11 respectively. For the 
abnormal placenta and threatened prematurity groups, 
the progesterone levels are statistically significantly 
lower for each of the last four 6 weekly intervals of 
pregnancy. For the fetal distress groups, the levels are 
Statistically lower in the last three 6 weekly intervals of 


720 


The Medical and Surgical Practice of NaProTECHNOLOGY 


pregnancy. 


Asummary, by trimester, as to the variation in progest- 
erone level from the control group for each of the con- 
ditions studied is presented in Table 54-1. 


The coefficient of variation (CV) for the progesterone 
assays conducted during the course of this evaluation 
range from 5.0-9.5 percent throughout the entire range 
of progesterone level assessment. 


In this study, both the study and control populations 
were receiving intramuscular progesterone during the 
course of their assessment. The progesterone was ad- 
ministered because of a previous history of infertility 
and with the purpose of decreasing the incidence of 
spontaneous abortion. At the same time, progesterone 
levels were being monitored to assess the need for 


Table 54-1: Summary Table of Statistically 
Significant Changes in Progesterone Levels 
by Condition or Event 


Trimester 
Condition or Event First Second Third 
Previous history 
PCOD + + + 
IAB NC + 4 
One SAB NC 4 + 
Three or more SAB NC 4 + 
Prematurity NC + + 
Current pregnancy 
First trimester SAB 4 ~ = 
Second trimester SAB + + - 
Adherent placenta t + NC 
Low lying placenta & NC + 4 
placenta previa 
Midtrimester abruption NC + + 
Terbutaline only t + 4 
Antibiotic Rx NC + + 
PROM NC + + 
Cerclage NC + + 
Twins t t t 
Postpartum depression t + NC 
Toxemia t NC NC 
PIH NC + NC 
Smoker NC + + 
Postpartum hemorrhage NC + + 
Meconium stained AF t + NC 
Fetal distress NC 4 4 
Low Apgars NC 4 + 
Low BPP NC + + 
IGR NC + + 
Oligohydramnios NC + + 
Groups 
Abnormal placentae My + + 
Threatened prematurity NC + 4 
Fetal distress NC + + 


NC = no statistically significant change 
t = statistically significant increase 
+ = statistically significant decrease 


progesterone during the course of the pregnancy. In the 
early days of this program, it wasn’t entirely known what 
level of progesterone would be considered normal. As 
a result, progesterone was administered to patients who 
had normal pregnancies. 


However, that is of some value when it comes to the 
design of this particular study because in both the study 
and the control population, progesterone was being ad- 
ministered so that the injection of progesterone should 
not influence the results of the interpretation of the 
progesterone assays. In addition, it has been shown that 
by 72 hours following intramuscular progesterone ad- 
ministration the serum progesterone level falls gener- 
ally below 1 ng/mL*’. Thus, by 72 to 96 hours after 
administration, when the subsequent serum progester- 
one was drawn, this would not be expected to affect the 
progesterone assessment. It would have reached its 
trough. Furthermore, it has been observed that the ad- 
ministration of progesterone-like substances during 
pregnancy does not disturb the metabolism of progest- 
erone within either the maternal or fetoplacental com- 
partments.** 


It has been known for a long time that progesterone is 
decreased during the first trimester of pregnancy in pa- 
tients who have spontaneous abortions. It has also been 
thought that the placenta takes over for the production 
of progesterone during the second and third trimesters 
of pregnancy”. This study shows that the level of proges- 
terone in first and second trimester spontaneous abor- 
tions are indeed statistically decreased. In fact, this ob- 
servation supports the structure of this study. In spite of 
receiving exogenous progesterone, these changes, which 
were observed by others, were also observed here. 


However, a decrease in progesterone production, pre- 
sumably by the placenta, during the second and third 
trimester of pregnancy in a variety of different preg- 
nancy-related complications and previous pregnancy 
historical events was also observed. This suggests that 
the role of progesterone as an indication of placental 
function may be more significant than what had been 
previously appreciated and is especially important into 
the second and third trimesters of pregnancy. This stage 
of pregnancy has only been minimally studied in the 
past. 


While it is not new that a variety of pregnancy-related 
complications are associated with decreased progester- 
one production, in this study, there is an expanded evalu- 
ation of that very type of assessment. For example, it 
has been shown previously that serum progesterone lev- 
els have been noted to be decreased in intrauterine fetal 
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Comparison of Progesterone Levels 
Means of All Levels at Six-Week Intervals 
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Figure 54-9: Pooled six weekly data for progesterone in pregnancy: abnormal 
placental groups vs. normal pregnancy. 
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Figure 54-10: Pooled six weekly data for progesterone in pregnancy: 
threatened prematurity group vs. normal pregnancy. 
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Figure 54-11: Pooled six weekly data for progesterone in pregnancy: fetal 
distress group vs. normal pregnancy. 
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death,*”'* premature labor,'’ threatened premature la- 
bor, '*'’ premature rupture of the membranes,'’ 
amnionitis,'’, and abruption of the placenta.'’ Increased 
levels of progesterone have also been observed in twin 
pregnancies*'*?" Rh izoimmunization’ and hydatidi- 
form mole*. The last two conditions were not a compo- 
nent of this study. 


Progesterone has been frequently assessed in toxemia 
of pregnancy and found to be variously decreased®!*"°, 
increased’ or not changed". In this study, no significant 
changes were observed in toxemia although the levels 
were generally observed to be higher. We did find de- 
creased levels of progesterone in the second trimester 
of patients with pregnancy-induced hypertension. Oth- 
ers have made similar observations,'* while still others 
have observed no significant differences’. 


As early as 1951, the urinary excretion of pregnanediol, 
the main urinary metabolite of progesterone was exten- 
sively evaluated in normal and abnormal pregnancies”. 
In these studies, decreased levels of pregnanediol were 
observed in a variety of pregnancy-related complica- 
tions somewhat similar to the studies on progesterone. 
Decreased levels of pregnanediol were observed in 
spontaneous abortion, missed abortion, intrauterine fe- 
tal death, premature labor, placenta previa and accidental 
hemorrhage and intrauterine growth restriction’’’, Preg- 
nanediol levels were also consistently observed to be 
decreased in patients with toxemia of pregnancy and 
pregnancy-induced hypertension*’*!"?. 


In this study, we also observed a decrease in second 
and third trimester progesterone levels in patients with 
certain types of abnormal reproductive histories. These 
have included: a history of polycystic ovarian disease 
(also decreased in the first trimester), induced abortion, 
one previous spontaneous abortion, three or more spon- 
taneous abortions and premature birth. The data would 
suggest that patients with these histories should be con- 
sidered at risk for placental insufficiency in subsequent 
pregnancies. 


Also, a number of new, current pregnancy problems were 
observed in this study to have decreased progesterone 
production. These conditions, not previously reported, 
include: patients with adherent placentae, low-lying pla- 
centae or placenta previa (observed by ultrasound). 
midtrimester abruptions (observed by ultrasound), 
smokers, postpartum hemorrhage, fetal distress, low 
Apgar scores, meconium-stained amniotic fluid, de- 
creased biophysical profiles, intrauterine growth restric- 
tion oligohydramnios and patients who develop post- 
partum depression following delivery. 


The data in this very large and systematic assessment 
of progesterone in pregnancy suggests that the more sig- 
nificant progesterone deficient time period in pregnancy 
is actually after the first trimester and into the second 
and third trimesters. 


In the earlier published studies, a very wide range of 
progesterone was considered to be normal. In review- 
ing those studies, one sees a clear pattern of decreased 
progesterone production in such conditions as threat- 
ened prematurity, premature birth, toxemia of pregnancy, 
pregnancy-induced hypertension, and so forth. In fact, 
had statistical evaluations of progesterone gone beyond 
a generally simple descriptive presentation in these ear- 
lier studies or the sample sizes had been larger this may 
have been better identified. 


The question of how to determine the normal for proges- 
terone in pregnancy is problematic. In older studies, the 
mean + 2 standard deviations from the mean (95% con- 
fidence limits) were considered normal or the normal 
range. This is a common approach when looking at es- 
tablishing normal values for a whole range of biochemi- 
cal markers. However, we found that statistically sig- 
nificant (even p<.0001) progesterone levels were found, 
when analyzed on a point by point basis, to often fall 
well within that range. 


In addition to the above, automated assays for progest- 
erone in modern medicine are much more precise than 
they were 25 to 40 years ago. For example, while the 
coefficient of variation in the current study is only mod- 
erately improved when the progesterone levels are be- 
low 50 ng/mL, they are significantly improved beyond 
that. Lindberg, et al,” reported CV (%) of 15.3 to 17.4 
percent in progesterone assays greater than 50 ng/mL. 


Table 54-2: Coefficient of Variation (%) for 
Serum Progesterone Assessment - 
The Precision of Assay at Different Ranges of 
Measurement: 1974 vs. 2001 


PPVI 
Progesterone level 1974! 2000? 
ng/mL CV (%) CV (%) 
10.0 83 6.3 
25.0 8.3 5.0 
33.0 8.3 5.8 
73.2 17.4 9.5 
121.4 15.3 6.6 


1. Lindberg BS, Nilsson BA, Johansson EDB: Plasma Progesterone 
Levels in Normal and Abnormal Pregnancies. Acta Obstet Gynec 
Scand 53, 329-335, 1974 

2. Data from Diagnostic Products Corporation and Pope Paul Vi 
Institute, 2001 


In our laboratory, this ranges from 6.6 to 9.5 percent 
(Table 54-2). This significant improvement in the coef- 
ficient of variation indicates a more precise assay. 


Modern progesterone assays also offer a distinct im- 
provement in cross reactivity over the older assays. For 
example, Ottesen and Lebech,"’ in 1979, reported that 
their assay had a 31.0 percent cross reactivity with 5o.- 
pregnane 3, 2 dione. The DPC-RIA assay used in this 
study cross reacts only 0.8 percent with this metabo- 


lite.“° Previous studies''*’ have shown the presence of 


significant amounts of circulating 5@-pregnane 3, 2 
dione in blood of pregnant women. Concentrations 
ranged from 3 to 46 ng/mL during pregnancy with higher 
concentrations, 20 to 40 ng/mL, being observed later in 
pregnancy or the week before term, These substantial 
5a-pregnane 3, 2 dione concentrations in blood make it 
very important that clinicians and laboratories use as- 
says that have low cross reactivity to 5 o-pregnane 3, 2 
dione in their progesterone assays in order to obtain 
true blood progesterone determinations during preg- 
nancy. This cross reactivity with 5o-pregnane 3, 2 dione 
may also be concentration dependent which would make 
the use of a selective progesterone assay even more 
important during pregnancy. The present study used new, 
improved, more precise, accurate and selective immu- 
noassays. The overall effect is that more precise and 
accurate blood progesterone levels were obtained when 
compared to assays which were used in previous stud- 
ies. 
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Cha yote + SS 


Using Progesterone Support 
during Pregnancy 


rogesterone support in pregnancy has been in use 

for nearly 60 years, having received its start with 
publications dating back to the 1940s.'* Its initial use 
was in patients who had habitual spontaneous abor- 
tion caused by luteal phase deficiency. Luteal phase 
deficiency is due to a failure of the function of the cor- 
pus luteum and the production of progesterone from 
the corpus luteum is indispensable during the first seven 
weeks of pregnancy. Surgical removal of the corpus 
luteum during this period of time, results in pregnancy 
loss’ and progesterone replacement can help maintain 
the pregnancy.’ There is evidence to support the con- 
cept that progesterone given in early pregnancy may 
be useful in some women with recurrent miscarriage’ 
and that the measurement of serum progesterone lev- 
els in early pregnancy can be an adjunctive marker for 
the further assessment of pathologic pregnancies.’ 


The administration of progesterone later in pregnancy 
has been considered to be justified because of an ob- 
served decrease in circulating progesterone with the 
onset of labor,‘ an association of premature labor with 
decreased progesterone concentrations’ and the obser- 
vation that progesterone has a tocolytic effect'®'* It is 
thought that the administration of exogenous progest- 
erone might therefore reduce uterine contractions and 
help prevent preterm labor. 


Q 


This idea has received a considerable boost from recent 
widespread publicity given to two papers which both 
showed a significant reduction in pre-term delivery rates 
with the prophylactic administration of either progest- 
erone' or 17 o-hydroxyprogesterone caproate.'* While 
this was portrayed as a “major breakthrough” by the 
national media, in reality, data on the use of progester- 
one (or 17 o&-hydroxyprogesterone caproate) for the pre- 
vention of preterm labor have appeared in the literature 
for nearly 30 years.'°” 


Progesterone itself, rather than any of its metabolites, 
appears to be the active natural progestational com- 
pound in the uterus. In conjunction with estradiol, 
progesterone has the following important functions: 


e It stimulates the growth of the uterus 

e It causes “maturation” (i.e. differentiation) of the 
endometrium converting it to a secretory type. 

e It stimulates the decidualization of the en- 
dometrium required for implantation. 

e And it inhibits myometrial contractions.” 


The corpus luteum is the major source of progesterone 
during the first 9 to 10 weeks of pregnancy. There is, 
however, a shift in progesterone production from the 
corpus luteum to the placenta between the 6th to the 
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12th week of pregnancy. During the 2nd and 3rd trimes- 
ter of pregnancy it has generally been thought that the 
placenta is the major source of progesterone produc- 
tion. However, it has also been shown that the corpus 
luteum of pregnancy continues to produce progester- 
one* during this period of time. Progesterone concen- 
trations in the peripheral vein of women at term were the 
same as the progesterone concentration in the ovarian 
vein coming from the ovary where there was no corpus 
luteum. The progesterone concentrations from the ovary 
in which a corpus luteum was present, however, were 
more than twice that of the progesterone levels in the 
peripheral vein (Figure 55-1). 


The de novo synthesis of progesterone by the placenta 
is limited. This is mainly because progesterone requires 
LDL cholesterol and the syncytiotrophoblast, where 
progesterone synthesis occurs, has very little choles- 
terol. Maternal plasma LDL cholesterol is used to 
biosynthesize progesterone beginning at 6 to 8 weeks 
of pregnancy and progesterone production continues 
after this period of time even if the ovaries are re- 
moved.** 


Progesterone is produced in very large amounts during 
pregnancy (Table 55-1). In the near-term pregnant 
woman progesterone is produced in the amount of 250 
mg/day and up to 600 mg/day in women with multiple 


pregnancies. This extraordinarily large production of 


300 


250 


200 


Progesterone (ng/ml) 
8 


50 
0 
Peripheral Ovarian vein Ovarian vein 
vein without with 
corpus luteum corpus luteum 
(NS) (p = <.01) 


Figure 55-1: Plasma progesterone levels in the peripheral 
vein and the ovarian veins with and without a corpus luteum 
in pregnancy at term (Adapted from: LeMaire WJ, Conly PW, 
Moffett A, Cleveland WW: Plasma Progesterone secretion by 
the corpus luteum of term pregnancy. Am J Obstet Gynec 
108:132-134,1970). 


progesterone needs to be taken into consideration when 
determining the dosage of progesterone support. 


In women who have preterm labor, both serum levels 
of progesterone and 17 o-hydroxyprogesterone are sig- 
nificantly decreased during the second and the third 
trimester of pregnancy.'’ Since progesterone has an in- 
hibitory effect on uterine muscle contractility?’ this 
does not appear to be unexpected. The effect of proges- 
terone on uterine contractility may be mediated through 
the inhibition of prostaglandin-induced myometrial ac- 
tivity which is inhibited by progesterone!**' and proges- 
terone may decrease the number of gap junction for- 
mations in the myometrium.” Progesterone is also found 
in very large concentrations in the myometrium of the 
pregnant uterus* and that concentration can be in- 
creased further with the oral administration of micron- 
ized IMH progesterone. The observation that there is 
an increased frequency of uterine contractions associ- 
ated with an increased likelihood of preterm delivery, is 
further evidence of the important association of these 
findings.” 


Other mechanisms by which progesterone may work 
in pregnancy include its known immunosuppressant ef- 
fect in humans.** For example, it has been suggested 
that an important role for progesterone in maintaining 
pregnancy is its regulation of cellular immunity at the 
maternal-fetal bed. Lymphocyte proliferation at the ma- 
ternal-fetal interface during pregnancy may be under 
the specific regulation of progesterone.*° Progesterone 
may also be an important regulator of gelatinase-B pro- 
duction at the fetomaternal interface. Gelatinase-B (92 
kd type IV collagenase) is involved in blastocyst im- 
plantation and trophoblast invasion. Progesterone can 
decrease collagenolytic activity in uterine cervical fi- 
broblasts by decreasing collagenase production and in- 
creasing tissue inhibitor of metalloproteinase activity, 
thus preventing the dilation of the uterine cervix.’ 
It is the purpose of this chapter to describe the author’s 
nearly 25-year experience in the use of progesterone 
support in pregnancy and the protocols currently used 
at the Pope Paul VI Institute. The indications for the 
use of progesterone, the protocol for progesterone sup- 
port, the observed effects of progesterone support, will 
all be reviewed along with the safety of progesterone 
use in pregnancy. 


Indications for the Use of 


Progesterone in Pregnancy —a 


One can only speculate as to how common progester- 
one support in pregnancy is utilized at the present time. 
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ee 


Table 55-1: Progesterone Concentrations 


in Various Compartments in Pregnancy 


Steroid 


Maternal serum level — 10 weeks 
Maternal serum level — 24 weeks 
Maternal serum level - 36 weeks 


Retroplacental blood pool 

Fetal serum levels 

Progesterone production — midpregnancy 
Progesterone production — late pregnancy 


100 mg progesterone IM — peak serum level 
200 mg progesterone IM — peak serum level 


Concentration 


30.0 ng/mL 
75.0 ng/mL 
153.0 ng/mL 


600.0 ng/mL 

7X maternal levels® 
75.0 mg/day 

250-600 mg/day 


30.3 ng/mL 
99.9 ng/mL 


1. Kumar D, Barnes AC: Studies in Human Myometrium during Pregnancy. VI. Tissue progesterone profile of 
the various compartments in the same individual, Am J Obstet Gynec. 92: 717-719, 1961 


2 Hawkins DF: Sex Hormones in Pregnancy, In: Obstetric Therapeutrics. Hawkins DF (Ed), London 


Bailliere Tindall, 1974, pp. 106-141 


3. Ryan KI: Placental Synthesis of Steroid Hormones. In: Tulchinsky D, Ryan KJ (Eds): Maternal-Fetal 
Endocnnology, WB Saunders Co., Philadelphia, PA 1980, pp. 3-16. 


4. Klopper A, Fuchs F: Progestagens. In: Fuchs F, Kiopper A(Eds): Endocrinology of Pregnancy, 2nd Ed 


Harper and Row, Hagerstown, M.D. 1977, pp. 99-122 


5, Pearlman WH: [16-34] Progesterone in oophorectomized-hysterectomized women. Biochem J, 671, 1957 


There are no studies to show the frequency of its use. 
Simpson and Kauffman have suggested that the expo- 
sure to progestational agents of all kinds has decreased 
significantly over the last 20 to 30 years*’ and this is 
consistent with trends previously identified by Wiseman 
in the United Kingdom.“ It has recently been pointed 
out that this may be the result of the significant late 
sequelae that were documented following the in utero 
exposure of the fetus to the potent steroid diethy|stil- 
bestrol (DES) and that this bad experience has cast “a 
long shadow.’' In spite of this, the use of progester- 
one, at least in early pregnancy, does appear to be wide- 
spread in artificial reproduction programs.*?“° 


Keeping perspective, the use of progesterone during 
early pregnancy (the first 10 to 12 weeks) has been in 
use for nearly 60 years. Indications for its use have 
included a documented luteal phase deficiency, history 
of recurrent pregnancy loss, or vaginal bleeding during 
the first 6 to 8 weeks of pregnancy. 


Various progesterone support protocols have been dis- 
cussed in the literature. Often, progesterone is supplied 
by vaginal suppository at a starting dose of 25 mg twice 
daily beginning 3 to 4 days after the missed menstrual 
period. The pregnancy is then followed by ultrasound 
to establish viability. A serum progesterone level may 
or may not be measured (and usually is not). Once the 
progesterone level exceeds 20 to 25 ng/mL or when the 


pregnancy reaches 13 weeks of gestation, the progest- 
erone is discontinued. Other protocols involve the vagi- 
nal administration of 90 mg daily* or 50 mg given daily 
by intramuscular injection.***° 


While the use of progesterone during the second and 
third trimesters of pregnancy may increase in the next 
few years because of the recent publication of articles 
suggesting its benefit in the prevention of pre-term la- 
bor,'*!> it is generally not used during the second and 
third trimester of pregnancy. This is perhaps best ex- 
pressed by Yazigi, et al, when they said: 


“The use of progesterone in ongoing pregnancy 
... is athornier problem. While it is clear that 
some viable pregnancies are characterized by 
lower serum progesterone levels than others, it 
is unclear whether or not therapy is beneficial 
or even necessary for their continued well be- 
ing.” 7 


This comment and the attitude toward the use of proges- 
terone in the second and third trimester in pregnancy is 
troubling. For some reason, the intensive investiga- 
tion of the role of progesterone in pregnancy during 
the second and third trimester has gone virtually 
unapproached over the last 20 to 25 years, And yet, a 
considerable amount of data suggest that progester- 
one production is clearly sub-optimal in a variety of 
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pregnancies where obstetrical complications exist (see 
Chapter 54). What is troubling is that further research 
has not been forthcoming and investigation of this im- 
portant area has been left unattended. The recent pub- 
lication of the effectiveness of progesterone in the de- 
crease in prematurity'** has led to such comments as “I 
think it’s going to awaken people to an old idea that 
kind of slipped away.” While promising studies in this 
area have existed since the 1970s, it has been difficult to 
interest pharmaceutical companies or government agen- 
cies to fund more comprehensive experimentation. It 
has literally been “sitting on the pharmacists’ shelf for 
more than 30 years.”™* And yet, it is an edict of contem- 
porary reproductive medicine that progesterone should 
not be administered after the first trimester. In this day 
of “evidence-based medicine,” there is no evidence 
upon which to base this edict. In fact, most evidence 
that does exist actually supports Its use. 


For the last 25 years, the author has been supplement- 
ing pregnancies with progesterone. This project began 
with the use of progesterone in early pregnancy in pa- 
tients with infertility or a previous history of miscar- 
riage. The goal of progesterone therapy was to decrease 
the incidence of miscarriage in subsequent pregnan- 
cies. 


As this project began to grow, it was difficult to deter- 
mine the dosage of progesterone that should be given 
and an objective means by which the pregnancy could 
be monitored. This led to the measurement of serum 
progesterone levels during the course of pregnancy. 
Eventually, a standard curve for progesterone in preg- 
nancy (a normogram) was developed and the ability to 
objectively assess progesterone became possible. In 


Table 55-2: Indications of the Use of 
Progesterone in Pregnancy - 
Pope Paul V1 Institute Protocol 


Previous SAB 

Previous stillbirth 

Previous prematurity (<37 weeks) 
Previous PROM (<37 weeks) 
Previous pregnancy-induced 
hypertension (or toxemia) 
Previous abruption of placenta 
Patient with threatened premature 
labor or cerclage 

Multiple pregnancy 

Infertility 

Congenital uterine anomaly (major) 
Low progesterone level 


addition, serum progesterone levels during the course 
of pregnancy were further shown to be decreased in a 
variety of pregnancy-related complications (see Chap- 
ter 54). While the progesterone level was found to be 
decreased in women who had spontaneous abortion (a 
finding that others had previously identified), an exten- 
sive data base was established which documented the 
decrease in progesterone production during the sec- 
ond and third trimester of pregnancy in a variety of 
patients who had various obstetrical complications (see 
Chapter 54 and Appendix). As a result of this project, a 
specific set of indications for the use of progesterone in 
pregnancy could be identified and are enumerated (Table 
55-2). 


Those patients who have a previous pregnancy /isfory 
of spontaneous abortion, stillbirth, preterm delivery, 
premature rupture of the membranes, pregnancy-in- 
duced hypertension or toxemia, or abruption of the 
placenta are considered candidates for the use of 
progesterone in pregnancy through the Pope Paul VI 
Institute protocol for progesterone support in preg- 
nancy. In addition, those patients who, during the course 
of their pregnancy, develop signs or symptoms of 
threatened premature labor or objective signs of cer- 
vical dilatation and effacement to which a cervical cer- 
clage is necessary, are also provided progesterone sup- 
port. All multiple pregnancies or pregnancies with a 
major congenital uterine anomaly are supported 
throughout the entire course of their pregnancy. Pa- 
tients with a documented history of infertility are also 
supported. In some cases, progesterone is monitored 
as a matter of routine to assess further the potential use 
of progesterone in a given pregnancy. For example, 
women who have a history of premenstrual syndrome 
where there is a documented luteal phase deficiency of 
progesterone during the postovulatory (post-peak) 
phase of the menstrual cycle, even though they have 
not had previous pregnancy difficulties, would be a 
candidate for assessment of serum progesterone in early 
pregnancy. That is then plotted on the normogram and 
a determination is made with regard to the use of the 
progesterone. 


Pope Paul VI Institute Progesterone 
Support Protocol 

2). 
A number of various approaches to the use of progest- 
erone support in pregnancy have been utilized. These 
support programs are noteworthy in their lack of unifor- 
mity. The two hormones that have been generally used 
are 17-hydroxyprogesterone caproate (17 OHP-C) and 
progesterone (P). 


With 17 OHP-C, the dosages have generally ranged from 
250 to 1000 mg given IM on a weekly basis.'*'°*'** 
Progesterone has been used either by vaginal supposi- 
tory (25 mg to 100 mg),'* oral administration (200mg/ 
400mg),""*" 8% vaginal gel,’ or by intramuscular 
injection (50mg IM daily). What is particularly note- 
worthy about all of these programs for the administra- 
tion of progesterone is the absence of an objective 
means to monitor administration of the dosage of 
progesterone that is being provided and the ability to 
decide whether the progesterone should be continued 
or discontinued. 


The Pope Paul VI Institute Progesterone Support Pro- 
tocol now has nearly 25 years of experience support- 
ing its use. There are several important features with 
regard to this protocol: 


e First and foremost is its ability to objectively 
monitor the dosage of progesterone being pro- 
vided based upon the serial monitoring of se- 
rum progesterone levels during pregnancy. 


e Its selection of progesterone over the use of 17- 
hydroxyprogesterone caproate. 


e Its use during the course of pregnancy where 
supplementation of progesterone can be objec- 
tively quantified. Thus, it is not limited to use in 
only the first trimester of pregnancy, but often 
extends into the second and third trimesters. 


e Its proven safety. 


Progesterone Levels in 


Normal Pregnancy 
(N=109) 


Serum Progesterone (ng/mL) 
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Progesterone has been selected as the hormone of 
choice for the support of pregnancy over and above 17- 
hydroxyprogesterone caproate, | 7-hydroxyprogester- 
one hexonate (1 7-OHP-H) or medroxyprogesterone ac- 
etate (MPA). The selection of progesterone is based 
upon the following factors: 


l. Progesterone is the main support hormone of 
pregnancy. 


17-OHP-C, 17-OHP-H and MPA are all synthetic 
analogues of 17-hydroxyprogesterone and 
progesterone and are thus chemically different 
from natural progesterone and this likely de- 
creases their ability to bind to myometrial proges- 
terone receptors.” 


-) 


3. 17-OHP-C, 17-OHP-H are generally not avail- 
able.*! 17-OHP-C, the most commonly used and 
the subject of one of the recent revival papers,'* 
was manufactured under the trade name 
Delalutin (Bristol-Meyers-Squibb Company), but 
its manufacture was discontinued in 1986 due to 
a declining market share.“ 


4. While 17-OHP-C can be considered safe in preg- 
nancy (as is progesterone), MPA has still a few 
lingering questions remaining with regard to 
safety. 


an 


Progesterone is a completely natural hormone. 
That is, it is a hormone manufactured in abun- 
dance by the human body during pregnancy, 


National Hormone Laboratory 
Pope Paul V! Institute 


4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 3% 36 38 40 
Weeks Gestation 


Figure 55-2: Progesterone levels in normal pregnancy with the mean and one 


standard deviation shown (DPC-RIA). 
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while the others are all foreign to the body and 
not manufactured by it. 


The key to the objective supplementation of progester- 
one during pregnancy is the availability of a meaning- 
ful standard curve (or normogram) for the production 
of progesterone during the course of pregnancy. These 
curves are not available in most laboratories. The Na- 
tional Hormone Laboratory of the Pope Paul VI Insti- 
tute, however, has developed such a curve in the many 
years of its work in the use of progesterone-supported 
pregnancy (see Chapter 54). The standard curves for 
normal pregnancy for radioimmunoassay (DPC-RIA) and 
chemiluminescence (Immulite-DPC) are shown in Fig- 
ures 55-2 and 55-3. While standard curves such as this 
are somewhat difficult to compile, they are not at all out 
of the reach of most laboratories. It does require a con- 
sistent effort to monitor serum progesterone levels in 
patients whose pregnancies are completely normal and 
to do that with the assay which is being used within the 
laboratory. There are differences between assays from 
laboratory to laboratory (even if it is the same assay sys- 
tem) and, of course, differences between different assay 
systems. In some cases, these may be quite significant 
differences and these need to be accounted for in the 
clinical utilization of such assessments. 


These standard curves are flanked by two dotted lines 
which represent one standard deviation away from the 


Progesterone Levels 


in Normal Pregnancy 
(N=109) 


Patient's Name: 
G P. LMP. 
ere BIA 


Immulite 


Serum Progesterone (ng/mL) 


mean. By placing that marker to flank the mean proges- 
terone level during pregnancy (by gestational age at 2 
weekly intervals), the hormone level that is drawn on an 
individual patient can be plotted in a gestational age- 
specific way and the curve can be broken up into four 
zones (Zone | through Zone 4). This is illustrated in 
Figures 55-4 and 55-5 (for RIA and chemiluminescence, 
respectively). 


In using progesterone in pregnancy, only human iden- 
tical progesterone is utilized, and, over the last 25 years, 
the intramuscular injection of progesterone has been 
the main route of administration. The original protocol 
for this was published in 1991.*' Progesterone should 
be administered to the indicated populations as early 
as possible at the beginning of pregnancy. This is best 
accomplished in those women who are charting the 
CREIGHTON MODEL System (CrMS). As a matter of 
routine, when the woman reaches 16 days post-Peak 
(Peak +16), a pregnancy test can be performed and, if 
necessary, progesterone support can be initiated. 


During the course of pregnancy, progesterone levels 
are drawn on an every two-week basis and progester- 
one is supplemented based upon the progesterone level. 
The dosage of progesterone administered is determined 
based upon the zone that the progesterone level is in. 
When the progesterone level is drawn, it should a/l- 
wavs be drawn immediately prior to the administra- 
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Figure 55-3: Progesterone levels in normal pregnancy with the mean and on standard 


deveation shown (DPC-Immulite). 
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Figure 55-4: The four zones of progesterone shown using the DPC-RIA assay. 
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Figure 55-5: The four zones of progesterone shown using the DPC-immulite assay. 
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tion of the subsequent progesterone dose. \n this way. 
the progesterone level is drawn at the bottom of the 
natural absorption pattern of the exogenously adminis- 
tered progesterone and is thus drawn at its trough. In 


this way. a best estimate of the baseline production of 


progesterone during the course of that pregnancy can 
be obtained and an objective decision can be made 
relative to the next dosage of progesterone to be ad- 
ministered. The goal of treatment is to see that the se- 
rum progesterone level during pregnancy reaches ei- 
ther the mean level or is in Zone 3 or Zone 4. 


If the woman is taking either oral progesterone or vagi- 
nal capsules or suppositories of progesterone. she 
should not use those the night before she gets her 
progesterone level drawn. Again, with the monitoring 
of progesterone levels every two weeks, an objective 
assessment of the dose of progesterone can be obtained. 


The supplementation protocol is outlined in Tables 55- 
3 through 55-6 and is illustrated in Figure 55-6. 


The starting dose of progesterone is 200 mg given in- 
tramuscularly (IM). If the progesterone level contin- 
ues to run less than 20 ng/mL, then progesterone is 
continued at a dosage of 200 mg IM twice weekly. Ifthe 
level is in Zone |, additional oral or vaginal progester- 
one can be considered. If the level is between 20 and 25 
ng/mL, then the dosage of progesterone is either 100 or 
200 mg given twice weekly. If the level is greater than 25 
ng/mL, the progesterone may be continued at 100 mg 
IM twice weekly or discontinued (Table 55-3), If it is 
discontinued, a progesterone level should be drawn 
twice at two weekly intervals and if it is maintained at 
the mean or above, the progesterone can be perma- 
nently discontinued unless other conditions warrant 
its continuation. 


During the 12th through the 24th week of gestation, 
progesterone is continued at 200 mg IM twice weekly 
and either oral or vaginal progesterone supplementa- 
tion can be considered if the serum progesterone con- 
tinues in Zone 1. If the level is in Zone 2, then the 
progesterone is continued at 100 mg IM twice weekly. 
Once Zone 3 is reached, then the progesterone level is 
decreased to 100 mg IM on a weekly basis until two 
levels have been maintained in Zone 3 and then it may 
be discontinued (Table 55-4). 


During the 24th through the 34th week of pregnancy, if 


the progesterone level continues in Zone 1, then 
progesterone is administered at 200 mg IM twice weekly 
and consider adding either oral or vaginal progester- 
one. If the progesterone level is in Zone 2, then the 


progesterone is decreased to 100 mg twice weekly and 
if in Zone 3, the administration of progesterone can be 
discontinued but a progesterone level is repeated in 
two weeks to see that it maintains itself. If it begins to 
decrease again, then progesterone can be restarted 
(Table 55-5). 


Between the 34th week of pregnancy and full term, if 


Table 55-3: Progesterone Supplementation - 
First 12 Weeks of Pregnancy 


Starting dose 200 mg IM 


If <20 ng/mL 200 mg IM twice weekly 

If Zone 1 Consider adding progester- 
one oral or vaginal capsules 

If 20-25 ng/mL 100 or 200 mg IM twice 

weekly 

If >25 ng/mL 100 mg IM twice weekly or 

discontinue (If discontinued, 

continue to monitor serum 

progesterone levels.) 


Table 55-4: Progesterone Supplementation - 
12 to 24 Weeks Gestation 


Zone 1 200 mg IM twice weekly consider 
progesterone oral or vaginal capsules 


Zone 2 100 mg IM twice weekly 


Zone 3 100 mg IM weekly for 2 levels then 
discontinue 


Table 55-5: Progesterone Supplementation - 
24 to 34 Weeks Gestation 


Zone 1 200 mg IM twice weekly + 
progesterone oral or vaginal capsules 


Zone 2 100 mg IM twice weekly 


Zone 3 Discontinue progesterone and repeat 
level 


the progesterone level is in Zone |, then progesterone 
should be continued at 200 mg IM twice weekly or 100 
mg IM twice weekly with the addition of either oral or 
vaginal progesterone. In addition, it is recommended 
that weekly biophysical profiles and/or non-stress tests 


(NSTs) be performed to monitor for the appearance of 


fetal distress. If the progesterone level is in Zone 2, 
then progesterone at a dosage of 100 mg IM weekly 
should be continued until at least 37 weeks (Table 55-6). 


If either oral or vaginal progesterone is administered as 
a supplement to the intramuscular progesterone, 200 
mg oral sustained release progesterone is usually cho- 
sen for oral administration. This is then given two times 
a day (BID). If vaginal progesterone is used, a 300 mg 
micronized vaginal capsule is used per vagina either 
every day at bedtime (QD hs) or two times a day (BID). 


With the use of this protocol, progesterone levels will, 
on occasion, fall into the upper half of Zone 2 (apper 
Zone 2). \n this case, the intramuscular progesterone 
may be eliminated and oral progesterone can be admin- 


istered. In those cases, we would recommend 200 mg of 


oral micronized, sustained-release progesterone. 


There are a couple of questions which come up with 
regard to this particular protocol. First of all, the amount 
of intramuscular progesterone given is larger than pre- 
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vious dosage forms (at least at one administration time). 
And secondly, progesterone is administered when the 
progesterone level is still within one standard deviation 
of the mean. 


With regard to the first point, this dosage of progester- 
one has been empirically utilized over a 25-year period. 
It is well within the range of the amount of progesterone 
actually produced during the course of pregnancy (see 
Table 55-1) and is fully consistent with the anticipated 
needs of progesterone based upon serum monitoring, 
the absorption patterns of progesterone and the known 
effects of progesterone on uterine contractility, |" 


Table 55-6: Progesterone Supplementation - 
34 Weeks to Term 


Zone 1 Begin doing weekly biophysical profile 
and/or NST + progesterone 
200 mg IM twice weekly, or 100 mg IM 
twice weekly with either oral or vaginal 
progesterone 


Zone 2 Progesterone 100 mg IM weekly 


Indications for progesterone 
monitoring and supplementation: 


Previous SAB 

Previous infertility 

Previous stillbirth 

Previous prematurity 

(<37 weeks) 

Previous PROM 

(<37 weeks) 

Previous pregnancy-induced 
hypertension 
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Figure 55-6: The progesterone support protocol of the Pope Paul VI Institute. 
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With regard to the supplementation of progesterone 
when the serum progesterone is within one standard 
deviation of the mean, that would appear to be justified 
on several grounds. First of all, when serum progester- 
one levels are analyzed along a whole host of various 
obstetrical complications, there are statistically signifi- 
cant differences in serum progesterone between the com- 
plicated pregnancy and the normal pregnancy. gesta- 
tional age for gestational-age, even when the serum 
progesterone level for the overall population of patients 
falls within that one standard deviation (see Chapter 54 
and the Appendix). Secondly, and this is really the most 
important feature, the assessment of progesterone in 
pregnancy must be done serially. \n this fashion, one 
can identify the profile of the progesterone production 
during the pregnancy and it does estimate, to some ex- 
tent, the total progesterone output (the area under the 
curve) during the course of that pregnancy over a par- 
ticular period of time. In that way, it is similar in concept 
to the integrated progesterone level previously de- 
scribed for the assessment of progesterone during the 
luteal phase of the menstrual cycle.*>** 


When progesterone is administered intramuscularly, it 
can on occasion, create local irritation, redness and 
swelling (along with associated pruritus). These side 
effects can be greatly reduced with the proper adminis- 


tration of the progesterone. Progesterone is locally irri- 
tating. However, if the progesterone is drawn up with 
one needle and administered with a second needle, and 
the progesterone is given very slowly (over 2 to 3 min- 
utes by the clock) in the hip and according to instruc- 
tions, these side effects can be greatly reduced. In the 
nearly 25 years of our experience, we have never seen 
an abscess either infected or sterile, with the adminis- 
tration of progesterone. We have, on occasion, how- 
ever, seen induration and an inflammatory reaction. This 
has almost always responded to the local administra- 
tion of heat and time. On occasion, the injections have 
to be discontinued and then either oral or vaginal or a 
combination of the two are used. Again, it cannot be 
stressed enough, however, that the IM administration 
of progesterone must be given properly. In the majority 
of cases, we instruct the husbands to give these injec- 
tions to their wives and they come in for a specific shot 
instruction given by registered nurses. That protocol is 
described elsewhere but does need to be attended to 
(see Chapter 86). If there is localized itching at the site 
of the injection, vitamin E oil applied to the site can be 
very helpful in relieving those symptoms. 


Table 55-7: Observed Effects of Progesterone Support in Pregnancy 
Published Standards vs. Pope Paul V1 Institute Protocol 


Observed Incidence (% 


Condition 


Gestational hypertension 


Toxemia 


Low Apgar scores 


Postpartum depression 


Meconium-stained amniotic fluid 


Nausea 
Vomiting 
Headache 


Postpartum hemorrhage 
(>500 cc) 
Vaginal delivery 
C-section 


Published Standard 


PPVI Protocol 


5.9™ 5.0 
10.0° 
12.5% 

6.3= 4.0 
18.1% 

AT 09 
10.9% 2.2 
10.2% 

10-15” 

16.0° 61 

16.6% 
73.8% 8.2 
Sha 69 
“Frequent™ 45 
3.9% 3.2 
64" 6.5 


Observed Effects of 
Progesterone Support 

— 
With the use of progesterone support in pregnancy, a 
number of positive effects have been observed over 
the years. These are outlined in Table 55-7 and com- 
pared to published standards. The incidence of both 
gestational hypertension and toxemia of pregnancy are 
quite low with the use of progesterone with the PPVI 
protocol as compared to published standards. What is 
perhaps even more dramatic, however, is the apparent 
decrease in the incidence of mild forms of gestational 
hypertension and toxemia (Table 55-8). Such an impact 
of progesterone on these conditions has been previ- 
ously observed and it was noted that this effect was 
observed only when the progesterone was administered 
no later than mid-pregnancy.°° When compared to pla- 
cebo, progesterone has been observed to cause a sig- 
nificant reduction in blood pressure suggesting that 
progesterone has an anti-hypertensive action.°.°” 


Apgar scores of 5 or less at five minutes have also been 
observed to be decreased in the PPVI program, how- 
ever, this particular data point is more difficult to assess 
because Apgar scores can be somewhat subjective. 


The incidence of postpartum depression, however, is 
significantly reduced in the progesterone-supported pro- 
gram protocol. The general incidence of postpartum 
depression is considered to be in the 10 to 15 percent 
range. However, with the PPVI Protocol, only 2.2 per- 
cent of supplemented patients had postpartum depres- 
sion (see Chapter 30). 


In addition to the above, meconium-stained amniotic 
fluid was found to be reduced in the PPVI program with 
an incidence of 6.1 percent compared to about 16 per- 
cent in published studies. Meconium-stained amniotic 
fluid is a problem because cesarean section, instrumen- 
tal delivery, fetal distress and meconium aspiration are 
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all much more common complications in this situation.” 


Finally, one of the more remarkable positive effects is 
seen with those women who have nausea, vomiting or 
headache during the course of pregnancy. These are, at 
the minimum, a nuisance and very annoying and, at a 
maximum, very problematic. They were found to be sig- 
nificantly reduced with progesterone support. While 
progesterone levels were found not to be decreased in 
the first trimester in these conditions, they were mark- 
edly decreased in the second trimester. 


Postpartum hemorrhage with both vaginal delivery and 
cesarean section was evaluated and found to be the 
same incidence as the published standard. The use of 
progesterone in these two circumstances would not be 
expected to have any particular value and that is what 
was observed. 


Progesterone support is a mainstay of the Pope Paul V1 
Institute Prematurity Prevention Program. This will be 
discussed in detail later (see Chapter 56). 


Safety of Progesterone Use in 
Pregnancy 
re 
Green has pointed out that the problems identified with 
the use of diethylstilbestrol (DES) has cast “a long 
shadow” on the use of hormonal supplementation in 
pregnancy."' In addition, there appears to be an extraor- 
dinary amount of confusion related to the use of proges- 
terone support in pregnancy. Furthermore, the Food and 
Drug Administration (FDA), which is quite capable of 
relieving this confusion, has instead continued the con- 
fusing story and some of this needs to be addressed. 


In the recent labeling of progesterone products for the 
FDA, one of the contraindications to the use of oral 
progesterone is listed as “known or suspected preg- 


Table 55-8: Incidence of Mild and Severe Gestational Hypertension and Toxemia, 


Patients on Progesterone, Pope Paul V1 Institute vs. Published Standards 


Gestational hypertension Toxemia 
Site Mild Severe Total Mild Severe Total 
% % % % % % 
Pope Paul VI Institute 4.0 4 Bi 5.0 3.4 0.6 40 
Patients on progesterone’ 
Pre-eclampsia prevention 16.6 0.7 21,7 5.0 2.5 3.3 


study group? 


1, Includes singeltons, twins, nulliparas and multiparas (Total N=933) 
2 Hauth JC, Ewell MG, Levine RJ, et al: Pregnancy Outcomes In Healthy Nulliparas Who Developed Hypertension. Obstet 


Gynec 95:24-28, 2000 
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nancy.””' And yet, no such contraindication is identi- 
fied for the use of progesterone gel.” In fact, while oral 
progesterone has been specifically contraindicated in 
“known or suspected pregnancy,” progesterone gel is 
indicated for progesterone supplementation or replace- 
ment as a part of an assisted reproductive technology 
(ART) treatment for infertile women with progesterone 
deficiency, and progesterone is recommended to be 
continued in a dosage of 90 mg once daily and treat- 
ment is continued for the first 10 to 12 weeks of preg- 
nancy. In an odd twist, while the oral progesterone is 
contraindicated in “known or suspected pregnancy,” 
its official labeling also states that this oral progester- 
one “should be used during pregnancy only if indi- 
cated (see contraindications).””' 


The oral progesterone preparation is recognized as a 
pregnancy Category B substance by the FDA and, “sev- 
eral studies in women exposed to progesterone have 
not demonstrated any significant increase in fetal mal- 
formations.” 


The confusion worsens when one looks at the labeling 
for progesterone injection, USP in sesame oil. Here the 
labeling becomes frightening and it is worth quoting: 


“WARNINGS: The use of progestational drugs 
during the first four months of pregnancy is not 
recommended. Progestational agents have been 
used beginning with the first trimester of preg- 
nancy in attempts to prevent abortion, but there 
is no evidence that such use is effective. Fur- 
thermore, the use of progestational agents, with 
their uterine-relaxant properties, in patients with 
fertilized defective ova may cause a delay in 
spontaneous abortion. 

Several reports suggest an association be- 
tween intrauterine exposure to progestational 
drugs in the first trimester of pregnancy and 
genital abnormalities in male and female fetuses. 
The risk of hypospadias (5 to 8 per 1000 male 
births in the general population) may be approxi- 
mately doubled with exposure to these drugs. 
There are insufficient data to quantify the risk 
to exposed female fetuses, but insofar as some 
of these drugs induce mild virilization of the ex- 
ternal genitalia of the female fetus and because 
of the increased association of hypospadias in 
the male fetus, it is prudent to avoid the use of 
these drugs during the first trimester of preg- 
nancy.” 


In the “Warning for Women” section of this FDA-ap- 
proved labeling, it states: “Therefore, since drugs of 


this type may induce mild masculinization of the exter- 
nal genitalia of the female fetus, as well as hypospadias 
in the male fetus, it is wise to avoid using the drug 
during the first trimester of pregnancy.” 


This role of the FDA in perpetuating this confusion is 
unnecessary. In the past, the Obstetrics and Gynecol- 
ogy Advisory Committee to the FDA has recommended 
that the restricted use of progesterone and 17-OHP-C in 
early pregnancy be lifted.” Unfortunately, while this 
recommendation was made in 1984, it has never been 
completely heeded. 


Much of the confusion surrounds a user-unfriendly 
nomenclature as it specifically relates to progestational 
agents. The term “progesterone” is often used loosely 
to refer to any progestational agent including both C,, 
and C,, agents. But progesterone is progesterone and 
nothing more.” It is produced naturally in the human 
body along with other naturally occurring progestational 
agents such as 20 o-dihydroprogesterone, 20 B-dihy- 
droprogesterone, and 17-hydroxyprogesterone. Proges- 
terone is the only known natural progestational agent 
with major biologic significance and | 7-hydroxyproges- 
terone is virtually inert. There is one intermediate proges- 
tational agent, 20 o-dihydroxyprogesterone, which does 
possess, albeit weak, “progestational” activity. But the 
relative potencies of progestational agents have been 
assigned primarily on the basis of their ability to pro- 
duce secretory changes in the estrogen-primed en- 
dometrium.” Possible effects on the mother and con- 
ceptus have not been satisfactorily analyzed or studied 
for their potential benefit. 


To help clarify the nomenclature, those progestational 
agents which are natural to the human body, i.e., are 
actually manufactured physiologically within the body, 
are best referred to as hormones and by their specific 
name. Those progestational agents which are artificial 
to the body, 1.e., are not manufactured physiologically 
in the body, are best referred to as artimones (artificial 
substitutes for naturally occurring hormones). In this 
way, one can begin to distinguish between those com- 
pounds which are naturally occurring to the body and 
those which are foreign to it. This becomes important 
as one looks at the overall question of safety. Progest- 
erone is a C,, steroid deriving from the pregnane 
nucleus. There are certain artimones that are also C,, 
compounds. These include 17-hydroxyprogesterone 
caproate (17-OHP-C) and medroxyprogesterone acetate 
(MPA) (Figure 55-8), 


There are also C,, steroids derived from the androstane 
nucleus. Testosterone is the prototypical C,, steroid. 


Cx-Steroid 
(Pregnane) 


Progesterone 


C-21 Progestins 


PA) 
Once, 
° 


° ° 


Hydroxyprogesterone caproate Medroxyprogesterone acetate 


Figure 55-7: The C., pregnane nucleus and the chemical 
structure of progesterone and the C,,; artimones 17-OH- 
progesterone caproate and medroxyprogesterone acetate 


While testosterone is a naturally occurring C,, steroid 
with obvious androgenic properties, there are a number 
of artificially derived C,, compounds which are less an- 
drogenic, but also have progestational activity. These 
include compounds such as norethindrone (19-nor 
ethinyl testosterone), norethynodrel, norgestrel and ethis- 
terone (ethinyl testosterone) (Figure 55-9). These 19-nort- 
estosterone derivatives unequivocally can masculinize 
the female fetus if given in high doses at susceptible times 
of embryogenesis.*”*”° 


The confusion or lack of understanding of the pharma- 
cology involved is still producing erroneous conclu- 
sions regarding progesterone as a teratogenic agent. 
Progesterone is an antiandrogen, not an androgen. The 
C,, artimones do have androgenic potential. The C., 
artimones may show long-acting progestational effects 
because they are not rapidly removed to the circulation 
and metabolized like progesterone.” 


The effect of these 19-nor compounds was recognized 
by Wilkins and Jones, et al, in 1958 and this study con- 
tinues to be cited and is a cause for confusion.’’ This 
study, from Johns Hopkins University, presented 21 
cases of females that showed evidence of masculiniza- 
tion of the external genitalia. In 12 of these cases there 
was in utero exposure primarily to the C,, artimone ethis- 
terone (ethinyl testosterone). In 3 cases, no steroids 
were used in pregnancy and in the remaining 6 cases 
IM progesterone was used. However, of those 6 cases, 
3 were also exposed to ethisterone and one to methylt- 
estosterone explaining the defect. In the other 2 cases, 
the women also received stilbestrol. There is now evi- 
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Figure 55-8: The C,, androstane nucleus and the chemical 
structure of testosterone and C,, artimones ethinyl 
testosterone (ethisterone), 19-nor ethinyl testosterone 
(norethindrone), norgestrel and norethynodrel. 


dence that this can also exert a masculinizing influ- 


ence; 787780 

In an extensive review of the fetal effects of progesta- 
tional agents (both natural and artificial), Simpson and 
Kaufman concluded that despite many cohort and case 
control studies, there still remains little reason to sus- 
pect that progestogen exposure in utero exerts a del- 
eterious effect on fetal development. The sole excep- 
tions are the 19-nortestosterone derivatives, which in 
high doses (10 to 20 mg daily) can cause genital viriliza- 
tion.’ They concluded that the evidence is consider- 
able that orally ingested progestogens do not cause a 
general increase in birth defects, are not cardiac terato- 
gens, do not cause limb reduction defects, do not cause 


neural tube defects or hydrocephalus, the frequency of 


esophageal atresia has not been increased in any of the 
studies, and in utero exposure is unlikely to result in 
abnormal development of the male genitalia. Other re- 
views have come to similar conclusions.*!*?** 


A detailed summary of animal and human teratology 
studies with regard to the use of progesterone and the 
C,, artimones 17-OHP-C and MPA are listed in Tables 
55-9 and 55-10. With specific reference to MPA, animal 
studies have suggested an increased risk of facial clefts 
and masculinization of female fetuses and feminization 
of male fetuses. These effects were observed, however, 
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only at high doses (8 mg/kg/day and 10 to 40 times the 
human dose). No similar increased risk was found for 
either progesterone or 17-OHP-C. It should be noted 
that when early mouse and rabbit concepti were cul- 
tured with mega-doses of progesterone (2,000 and 10,000 
ng/mL) they failed to undergo further cleavage until 
cultured in a progesterone-free medium. Scialli has noted 
that this finding is nonspecific and does not bear on the 
likelihood that progesterone will cause birth defects in 
intact animals.’* Furthermore, it is noted that these con- 
centrations do not appear in nature. In human teratol- 
ogy studies, both 17-OHP-C and MPA"” generally have 
shown no increased risk in anomalies with the possible 
exception of one case of transient clitoral enlargement 
with MPA (in 166 cases) and retrospective reports of 
hypospadias with 17-OHP-C and MPA. In the human 
studies on progesterone, no increase in anomalies has 
been observed including cardiovascular anomalies. 


As an interesting aside, the fetal umbilical artery blood 
levels of progesterone have been noted to be higher in 
male infants than in females. The female umbilical vein 
levels were the same. Thus, the differential between the 
two is greater in female fetuses suggesting that they 
metabolize more progesterone than the male.'"* 


It has also been suggested that the administration of 
progesterone may accelerate early childhood develop- 
ment and enhance academic performance.'””''’ However, 
this has not been confirmed''' and others have argued 
against it.'' 


As has been noted earlier, progesterone is produced in 
large quantities during the course of pregnancy increas- 
ing as the pregnancy advances. During the last trimes- 
ter, the placental production of progesterone is approxi- 
mately 250 to 300 mg/24 hours. While maternal plasma 
total progesterone levels also increase during this pe- 
riod of time, fetal serum levels are nearly seven-fold 
higher than maternal serum levels.''* In addition, proges- 
terone is released into the retroplacental blood pool and 
concentrations are in the order of 600 ng/mL, which is 
several times higher than maternal serum levels''* (even 
with exogenously-administered intramuscular progest- 
erone). Thus, the fetus is exposed naturally to very high 
levels of progesterone, even higher than what one 
would anticipate with exogenously administered proges- 
terone. 


The question of whether excess progesterone may af- 
fect neural development can be raised and has been 
studied. Essentially no conjugation or metabolism of 
these steroids occurs in nervous tissue. Furthermore, 


fetal tissues appear saturated with progesterone and 
probably do not have the capacity for additional proges- 
terone uptake.''* 


In our own experience with the use of progesterone in 
pregnancy, the incidence of fetal anomalies in patients 
on progesterone (2.2%) versus those who were not tak- 
ing progesterone (2.7%) was actually lower (although 
the difference was not statistically significant— 
p=.6088). The breakdown of the observed anomalies is 
shown in Table 55-11. We observed one male infant 
with hypospadias with an incidence of 0.2 percent. But 
this is significantly lower than the quoted incidence of 
5 to 8/1000 (0.5 to 0.8%) and even more significantly 
different than the claim that progesterone may be asso- 
ciated with a doubling of that frequency.’* We also ob- 
served one female infant with mild labial fusion treated 
effectively with estrogen cream (incidence of 0.2%). But 
this, too, is much lower than the reported incidence of 
1.8 percent. This series of patients is one of the largest, 
if not the largest, ever reported for progesterone supple- 
mentation in pregnancy. Furthermore, nearly all of these 
patients had exposure to progesterone during the first 
four months of pregnancy and no increase in any of the 
anomalies was observed. 


It has been observed in animals that progesterone at 
five times the daily endogenous level had no apparent 
effect on fetal weight.''’ In our own experience, we found 
no statistically significant difference in the birth weight 
of those babies born after exposure to progesterone 
support (Table 55-12). The mean weight for those ex- 
posed to progesterone support was 7.82 pounds and 
for those not on progesterone support 7.81 pounds. 


In conclusion, specifically as it relates to the naturally 
occurring hormone progesterone, there is no credible 
evidence to suggest that its use to support pregnancy, 
whether that support be in the early days or months 
of the pregnancy or later in the pregnancy, is in any 
way teratogenic or responsible for any genital malfor- 
mations. In fact, all of the available evidence strongly 
supports its safety when used in pregnancy. 


In this report, over 2000 pregnancies have been reviewed 
or reported with the use of progesterone support in 
pregnancy with no increase in birth defects or genital 
anomalies. Progesterone support in pregnancy can be 
considered completely safe! 
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Table 55-9: Summary of Animal Teratology Studies: 
Progesterone vs. C,, Artimones 


Progesterone 
e Concepti fail to grow when cultured with mega 
doses: 2,000 and 10,000 ng/mL™” (see text) 


e No increased masculinization of female fetus at 
high doses (40 mg/kg/day)” 


e No increased genital anomalies at high doses (12- 
90 mg/kg/day) 


e No effect on maternal, fetal or placental weight at 
high doses (12-90 mg/kg/day) 


e No increase in cardiac anomalies — embryos 
cultured at high doses (1000-3000 ng/mL) 


MPA= Medroxyprogesterone acetate 


C,, Artimones 


MPA may increase facial clefts at higher doses*** 


MPA increased masculinization of female fetus at 
high doses (8 mg/kg/day)*® 


17-OHP-C: no increased masculinization of 
female fetus at high doses (20 mg/kg/day)” 


MPA: increased feminization of male genitalia at 
high doses (10 to 40 times human dose)*'*® 


MPA: no genital anomalies at 3 times human 
dose™ 


MPA: no increase in non-genital birth defects at 
any dose®! 


17-OHP-C: no increased congenital anomalies at 
200 times the human doses (833 mg/kg/day)” 


17-OHP-C = Hydroxyprogesterone caproate 


Table 55-10: Summary of Human Teratology Studies: 
Progesterone vs. C,, Artimones 


Progesterone 
e¢ Collaborative Perinatal Project: no increase in any 
birth defect (527 cases). 
e No increase in cardiovascular effects.”” °° 


e West German collaborative study: no increase in 
congenital anomalies (186 cases), 


e Johns-Hopkins: no increase in congenital 
anomalies (93 cases).'° 


¢ Mayo Clinic: No increase in congenital anomalies 
(244 cases)."°’ 


e No increase in anomalies (198 cases). ' 


C,, Artimones 
MPA, 17-OHP-C: Collaborative Perinatal Project. 
No increase in birth defects.°°*” 


MPA Mayo Clinic: No increase in anomalies (60 
cases), ‘' 


MPA — High doses in humans (5-50 mg/day) — one 
case Clitoral enlargement in 166 cases.‘ 


MPA, 17-OHP-C: No increase in total brith defects 
or genitourinary anomalies (1,608 cases).'™ 


West German Collaborative Study: no increase in 
birth defects (462 cases).” 


17-OHP-H: no increase in congenital anomalies 
(150 cases).'” 


17-OHP-C: no increase in congenital anomalies 
(189 cases)’ 


MPA: no increased risk in 366 cases." 


MPA= Medroxyprogesterone acetate 


17-OHP-C = 17-hydroxyprogesterone caproate 
17-OHP-H = 17-hydroxyprogesterone hexonate 
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Table 55-11: Specific Anomalies Observed in Patients on 
Progesterone (N=933) vs. Not on Progesterone (N=405) 
Pope Paul VI Institute 


On 

Anomaly Progesterone 
Observed (N=933) 

n % 
Renal anomaly 4 0.4" 
Down syndrome 4 0.4* 
Cardiac anomaly 3 0.3 
Cleft lip and/or palate 3 0.3 
Other chromosomal 2 0.2 

anomalies 

Omphalocele 4 0.1 
Polydactyly 1 0.1 
Club feet 1 0.1 
Labial fusion 1 0.1 
Hypospadias 1 0.1 
GI anomaly 0 0.0 
Dandy Walker Malformation 0 0.0 
Totals 21 2.29 


Not on 
Progesterone Published 
(N=405) Frequency 
n % % 
1 0.2 0.7° 
1 0.2 0.1" 
2 0.5 0.9° 
1 0.2 0.2° 
2 0.5 0.2° 
1 0.2 0.03° 
0 0.0 0.08" 
0 0.0 0.45 
0 0.0 1.8° 
0 0.0 0.5-0.8" 
2 0.5 0.02° 
1 0.2 0.09° 
11 2.7 


a. Chi-square =0.2507 (p=.6166) when compared to those not on progesterone 


March of Dimes Perinatal Data Center, 2000. March of Dimes Birth Defects Foundation. www.marchofdimes.com. 2003 


c. Nyberg DA, Mahoney BS. Pretorius DH: Diagnostic Ultrasound of Fetal Anomalies. Year Book Medical Publishers. 


Chicago, 1990, p. 22 


d. National Vital Statistics Reports. Department of Health and Human Services, National Center for Health Statistics, Feb 


12, 2002 


e. LeungAKC. Robson WLM. Tay-Uyboco J: The Incidence of labial fusion in children. J Paediatr Child Health. 29: 235-326, 


1993. 


f Food and Drug Administration official labeling: Progesterone for injection. USP, in sesame oil, 2001 


g. Chi-square =0.2619 (p=.6088) when compared to those not on progesterone 


Table 55-12: Birth Weights — 
Babies Exposed and Not Exposed to Progesterone 
Support in Pregnancy (Full-term Infants Only) 


Exposed to progesterone support 


No progesterone support 


Mean Weight 


N in Ibs. $.D. 
166 7.82 1.04 
106 7.81" 0.99 


1. Not statistically significant 


Examples of Progesterone Support in 


ct es I 


In Figures 55-9 through 55-12 a number of examples are 
given of the assessment of progesterone during the 
course of complicated pregnancies and the outcomes 
of those pregnancies are described. 


A number of years ago, Rock, et al., recommended that 


a national registry be created to document fetal out- 
come following progesterone support therapy.'”’ Such 
a registry was never undertaken to the author's knowl- 
edge, however, it clearly makes sense that a national 
registry of this type, or at least a collaborative registry 
should be undertaken for the ongoing assessment of 
this issue because of its overall importance. It is now 
time to make a concerted commitment to see that this 
gets done and is accomplished. 
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Progesterone Levels in 


Normal Pregnancy 
(N=109) 


Patient's Name 
G P 
ETC 


Serum Progesterone (ng/mL) 


National Hormone Laboratory 
Pope Paul VI institute 


4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 3% 36 38 40 
Weeks Gestation 
Figure 55-9: A progesterone curve of a 34-year-old, gravida 2, para 1, who had a 
history of having had an emergency cesarean section at term for severe fetal 
distress which ended in a neonatal death. She was an infertility patient with en- 
dometriosis and polycystic ovarian disease and was a heavy smoker. In the above 
pregnancy, her progesterone production was clearly suboptimal after looking quite 
favorable during the first trimester. She was supplemented with progesterone and 
had a healthy male infant at 38 weeks gestation by repeat cesarean section. 


Progesterone Levels in 


Normal Pregnancy 
(N=109) 


Patient's Name 


ETC 


Serum Progesterone (ng/mL) 


National Hormone Laboratory 
Pope Paul VI Institute 


4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 
Weeks Gestation 

Figure 55-10: This 36-year-old, gravida 4, para 2 with one previous miscarriage 
developed severe IUGR during the above pregnancy. At birth, the baby weighed 4 
Ibs. 14 oz. She was supplemented with progesterone and her levels in the 2nd and 
3rd trimester were mostly Zone 1 and lower Zone 2. The placental weight at 
delivery was 197.0 grams (<10th percentile). She delivered spontaneously at 
38 weeks a small but healthy infant with Apgars of 9 and 9. 
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Progesterone Levels in 


Normal Pregnancy 
(N=109) 


Serum Progesterone (ng/mL) 


National Hormone Laboratory 
Pope Pau! V! Institute 


4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 
Weeks Gestation 


Figure 55-11: This 42-year-old gravida 1, para 1 achieved a pregnancy seven months 
after evaluation and treatment with NaProTECHNOLOGY. Prior to coming to the Pope 
Paul VI Institute, she had two failed attempts at IVF. In those attempts, her endometrio- 
sis and hormone dysfunction was left undiagnosed. In her pregnancy she had a 
suboptimal progesterone profile usually in Zone 1 or lower Zone 2. With progesterone 
supplementation, she delivered a healthy female infant at 39 weeks. 


Progesterone Levels in 


Normal Pregnancy 
(N=109) 


Patient's Name 
G Pp 
ETC 


Serum Progesterone (ng/mL) 


National Hormone Laboratory 
Pope Paul VI institute 


4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 4% 3% 38 40 
Weeks Gestation 


Figure 55-12: This is a 39-year-old, gravida 4, para 1 who had an intrauterine fetal 
demise at 26 weeks associated with very severe hypertension. She also had one 
previous miscarriage. In this pregnancy, which was supported by progesterone, she 
had a healthy female infant at 38-weeks gestation. She weighed 8 Ibs. 15 oz. Apgar 
scores were 8 and 9. She was normotensive throughout the course of her preg- 
nancy. 
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Prevention of Preterm Birth: 
A Comprehensive and Integrated Approach 


he prematurity rate in the United States is a national 
tragedy (Figure 56-1)! While the American College 
of Obstetricians and Gynecologists says the incidence 
of preterm birth has “changed little over the last 40 
years,” it actually increased from 6.7 percent in 1967 to 


12.1 percent in 2002.** It represents the leading cause of 


neonatal mortality’ and the second leading cause of in- 
fant mortality (death during the first year of life) and, for 
the first time since 1958, there has been an increase in 
the infant mortality rate between 2001 and 2002.° The 
increase was concentrated in the neonatal period. 


Prematurity Rates In the 
United States: Births < 37 
Weeks Gestation 1967-2001 


Percent 


Figure 56-1: The prematurity rate in the United States (birth 
less than 37.0 weeks gestation) 1967-2001.'* 


While modern obstetrics has mostly been interested in 
the severely premature infant born at less than 32 weeks 
gestation, even those infants born from 32 through 36 
weeks gestation are at increased risk. The relative risk 
for infant death from all causes among singletons born 
between 32 and 33 gestational weeks in the United States 
is 6.6 and among those born from 34 through 36 weeks, 
the relative risk is 2.9." 


It is estimated that the national hospital bill for prematu- 
rity totalled $13.6 billion in 2001.° In addition to increased 
mortality, there are any number of medical and develop- 
mental problems that are associated with premature birth 
(Table 56-1).*'° There is an increased rate of intraven- 
tricular hemorrhage, respiratory distress, cerebral palsy 


and visual and hearing impairment. In fact, the rate of 


cerebral palsy in neonatal survivors who weigh between 
500 and 1500 grams at the time of birth is 10 to 50 times 
higher than for full-term infants.'”'* Developmentally, 
abnormal cognitive function, academic skills, poor vi- 
sual motor, gross motor and adaptive function are also 
associated with preterm birth. In addition, mental retar- 
dation and developmental delay are more frequent in 
infants born prior to 37.0 weeks gestation. 


Allin all, prematurity carries with it enormous risks along 
with the extraordinary utilization of healthcare resources. 
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Table 56-1: Summary of Medical and 
Developmental Problems Associated with 
Premature Birth!" 


Medical 


e Responsible for 70% of fetal, neonatal and infant 
deaths 


« Increased rates of intraventricular hemorrhage 
« Increased risks of respiratory distress 


¢ Increased risk of cerebral palsy, and visual and 
hearing impairment 


Developmental 
e Abnormal cognitive function 
« Abnormal academic skills 
¢ Poor visual motor function 
¢ Poor gross motor function 
« Poor adaptive function 
« Mental retardation and developmental delay 


And yet, its causes have been complex and difficult to 
pinpoint. Clearly, the increased rate of multiple preg- 
nancies secondary to the utilization of the artificial re- 
productive technologies, has added to the prematurity 
rate. It is quite possible that the epidemic of sexually- 
transmitted diseases and induced abortion has also had 
an impact on this situation. 


The current status of the approach to preterm birth ap- 
pears to be an acceptance of its inevitability, then prepa- 
ration for early delivery.'* While various risk factors are 
recognized, programs are recommended to anticipate 
the delivery of the premature infant. The recommenda- 
tions often made are the timely administration of corti- 
costeroids, heightened surveillance with monitoring of 
maternal and fetal well-being, referral to a perinatologist 
or neonatologist on a non-emergent basis, preparing 
the patient and her family, arranging for delivery at a 
tertiary care center (if necessary) and “in some cases” 
undertaking interventions that may delay or prevent 
preterm delivery."” 


Any number of attempts have been made to implement 
programs for the prevention of preterm birth. Often, these 
have either not been successful’ or have been only 
minimally successful.*' While prenatal care has been 
shown to improve infant mortality rates? more and 
more, there is a recognition that neither preterm birth 
nor intrauterine growth retardation can effectively be 
prevented by prenatal care in its present form. Lu, et al”* 
have recently called for a re-conceptualization of prena- 
tal care as part ofa longitudinally and contextually inte- 


grated strategy to promote optimal development of 
women’s reproductive health in order to prevent preterm 
birth and low birth weight delivery. 


At the Pope Paul VI Institute, a comprehensive and in- 
tegrated strategy for the prevention of preterm birth 
has been developed, implemented and tested. It has 
resulted ina 71.4 percent decrease in the overall prema- 
turity rate with deliveries at < 36.9 weeks and a 142.1 
percent decrease in the delivery of infants at < 34.9 
weeks gestation and a 200 percent decrease in delivery 
at < 33.9 weeks. It is the purpose of this chapter to 
discuss this approach to the prevention of prematurity 
along with the overall context within which such a pro- 
gram exists locally, as well as its potential application 
ona wider level. 


The Prematurity Prevention Program of 
the Pope Paul VI Institute 

—————————————— 
For over 25 years, the author has been interested in the 
question of preventing preterm labor and delivery. For 
the last 18 years, a specific protocol for the prevention 
of preterm labor and delivery has been instituted. This 
protocol is outlined in Table 56-2. 


The program begins by identifying those patients who 
are at high risk for going into preterm labor. These pa- 
tients are then taught how to se/f-monitor their uterine 
contractions. When indicated, supplemental intramus- 
cular progesterone is provided while monitoring serum 
progesterone levels and focolytic therapy (usually with 
Terbutaline) is used for symptoms of uterine irritability 
(contractions). 


In addition to the above, antibiotic therapy is provided 


Table 56-2: Prematurity Prevention 
Program of the Pope Paul VI Institute 


os 


Identify patients who are at high risk 


. Uterine contraction self-monitoring (patient 
education) 


. Supplement with IM progesterone while monitoring 
serum levels 


. Tocolytic therapy (usually Terbutaline) for symptoms 
of uterine irritability (contractions) 


5. Antibiotic therapy when patient breaks through 
tocolytic therapy 


Ultrasound assessment of cervix when dictated by 
risk criterion, symptoms or pregnancy condition 


Cerclage when indicated by ultrasound assessment 


nm 


wo 


> 


> 


~“ 
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to those patients who break through their tocolytic 
therapy. Ultrasound assessment of the cervix is also 
used according to risk criterion, symptoms or pregnancy 
condition. If ultrasound assessment of the cervix indi- 
cates, cervical cerclage is placed. Each of these will be 
taken individually. 


Identifying Patients at Risk 


Many risk factors may precede the onset of premature 
labor and delivery (Table 56-3 and Table 56-4). The 
NICHD maternal fetal medicine network has carried out 
a preterm prediction study, which found that fetal 
fibronectin and a short cervix documented by ultrasound 
examination to be strong predictors of preterm labor. 
Other predictors included previous spontaneous 
preterm birth, uterine contractions, vaginal bleeding, 
pelvic infection and bacterial vaginosis.” 


Additional risk factors include such conditions as in- 
fertility, abortion, adolescence, multiple pregnancy, pre- 
mature cervical dilatation, history of previous stillbirth, 
malpresentation, maternal age of greater than 35 years 


and a gestational age at which the mother was born of 
at less than 37 weeks (Table 56-4).°"* When one of 


these risk factors are identified at the initial intake at the 
new obstetrical visit or during the course of the preg- 
nancy, the patient is entered into the next phase of the 
program. 


Uterine Contraction Self-Monitoring 


It seems quite clear that women who are destined for 
pre-term delivery have more uterine activity on average 
than do other women of comparable gestational age. 
Although there may be a considerable amount of over- 


Table 56-3: Recognized Risk Factors for 
Preterm Labor and Delivery! 
NICHD Maternal Fetal Medicine Network 


Risk Factor % 

Positive fetal fibronectin 29.4 
Cervical length < 25 mm 26.9 
Previous spontaneous preterm birth 23.4 
Contractions 16.2 
Vaginal bleeding 14.9 
Pelvic infection 12.2 
Bacterial vaginosis 12.3 


1. From: Goldenberg RL, lams JD. Mercer BM, et al.: The Preterm Pre- 
diction Study: The Value of New vs. Standard Risk Factors in Predicting 
Early and All Spontaneous Preterm Births. Am J Pub Hith 88; 233-238. 
1998. 


Table 56-4: Additional Proven Risk Factors for 
Preterm Labor and Delivery**** 


« Infertility « Maternal age >35 years 
e Abortion * Mother born at <37 weeks 
« Adolescence ¢ Smoking 


e Multiple pregnancy e Exposure to DES 

« Premature cervical dilatation « Cervical incompetence 
« History of previous stillbirth » Placenta previa 

« Malpresentation « Cervical cone biopsy 


39.40 


lap,’ various approaches to monitoring this increased 
uterine activity have been utilized. 


Using tocodynamometry, even by long distance and at 
home, some suggested that this could be a reasonable 
means for monitoring this activity.*'™ There appeared 
to be some early enthusiasm for this approach and it 
appeared to be somewhat effective in identifying early 
the woman who might go into preterm labor.***” Re- 
ports were then published which showed that this mea- 
surement was not clinically useful for the prediction or 
prevention of preterm delivery.*” This approach also 
began to utilize nursing intervention. The initial reports 
were hopeful*’ but it was shown to result in no better 
outcome than those who have less frequent nursing 
contact.*!** 


The bulk of this work brought to the surface a series of 


symptoms that were associated with uterine contrac- 
tions and the possibility that they may herald the onset, 
some time in the future, of preterm labor.***° While there 
was continued controversy with regard to these signs 
and symptoms, because of their low positive predictive 
value, their use for the purposes of screening for the 
possibility of pre-term labor was defended.*’ This all 
presented certain challenges. As obstetricians, it has 
been thought that “Braxton Hicks contractions” were 


normal, but there was a call for the discontinuation of 


958 


the term “Braxton Hicks contractions. 


At the Pope Paul VI Institute, patients are instructed on 
the symptoms of uterine contractions during pregnancy 
(Table 56-5). These include pelvic pressure, low back- 
ache, the uterus knotting up like a ball, uterine con- 
tractions (or cramps), a vaginal discharge (especially 
the “2W” discharge) and vaginal bleeding which is 
otherwise unexplained. They are instructed in the fol- 
lowing fashion: 
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Pelvic pressure: 

Sometimes uterine contractions are felt simply as a 
significant pressure in the pelvis which tends to 
come and go. Sometimes women will describe this 
feeling as “something falling out.” Sometimes they 
are rhythmic, occurring two to three times an hour, 
or perhaps only two to three times a day. In order to 
be important, they do not have to be occurring ev- 
ery three to five minutes. 


Low backache: 
Low backache is another sign of uterine contrac- 
tions, especially if it is periodic. Sometimes uterine 
contractions are best felt in the back and are not felt 
in the front. Again, one’s awareness that this may 
occur can be very helpful. 


Uterus knots up like a ball: 
Sometimes the only symptom of contractions is the 
tightening of the uterus in which the uterus seems 
to “knot up like a ball.” In a situation like this, it is 
easy to touch the uterus through the abdominal wall 
and to determine its firmness. Again, if these are 
rhythmic, they are important. 


Uterine contractions (cramps): 

The uterus is a muscle and when it contracts, there 
may or may not be a feeling that the woman will per- 
ceive as a contraction. When the woman is in labor, 
the contractions are easily identified. However, in the 
earlier stages of pregnancy, they may easily go unno- 
ticed unless she develops an awareness of these con- 
tractions and a realization of their importance. Uter- 
ine contractions cause the uterus to tighten and re- 
lease in a periodic fashion. Uterine contractions are 
not constant (generally speaking) and occasional and 
irregular contractions are of less significance, 


The woman can appreciate the presence of uterine con- 
tractions by simply realizing the importance of this kind 
of tightening that occurs in her abdomen which comes 
and goes over a period of time. This can also be identi- 
fied by lying on one’s left side with fingertips pressing 
against the uterus. If the uterus indents softly and eas- 
ily, then there are no contractions. Once the uterus tight- 
ens, it will feel more firm and that firmness is a contrac- 
tion whether or not the woman interprets it as a contrac- 
tion or not. One can time these contractions with this 
type of monitoring. 


In some women, the uterine contractions feel close to 
menstrual-like cramping that is intermittent. When 
cramps occur during the course of the pregnancy, they 
should not be ignored. 


Table 56-5: Symptoms of Uterine 
Contractions during Pregnancy** *® 


e¢ Pelvic pressure 

e Low backache 

e Uterus knots up into a ball 

e« Uterine contractions (or cramps) 

e Vaginal discharge (2W) 

e Vaginal bleeding otherwise unexplained 


Vaginal discharge (2W): 

Generally, there is no discharge during the course of 
pregnancy, although on occasion, a mucus discharge 
might occur. When a watery discharge (wet without 
lubrication) begins to occur, it is important to be 
notified. It may be a sign of a low-grade infection 
and these infections can be the early stimulus to the 
development of premature labor. 


Vaginal bleeding, otherwise unexplained: 

There should be no vaginal bleeding during the 
course of pregnancy until a woman goes into labor. 
On occasion, however, bleeding may occur some- 
time during the second or third trimester of preg- 
nancy. It may be the only sign of the uterus con- 
tracting and often is a sign of low-grade infection. If 
a woman observes this, it should be reported to her 
physician. 


The patient is educated in monitoring these symptoms 
of uterine contractions during pregnancy. Most impor- 
tantly, she is encouraged to notify the physician’ of- 
fice when they occur. A uterine contraction self-moni- 
toring form is provided to the patient so that she can 
maintain this monitoring during the course of the sec- 
ond and third trimesters of her pregnancy. This form is 
shown in Table 56-6. With the use of this form, she can 
be encouraged to monitor these symptoms. If the symp- 
toms are essentially the same from one day to the next, 
they are most likely not important. However, once they 
change or become more severe, it is extremely impor- 
fant that the physician’s office be notified. Such in- 
struction is provided to the patient. 


If these symptoms are the same from one day to the 
next, they are most likely not very relevant. However, 
once the pattern changes, it is important to pay atten- 
tion to it. It is also important to allow the woman not 
only to decide these issues, but also provide her the 
freedom to call the office and have the office nurses, 


Obstetrical Health Maintenance 


Uterine Contractions Self-Monitoring System Name: 


Due date: 


Month: _ 


Date of Month 


1. Pelvic pressure Za8 


or ae 


3. Abdomen knots up like a ball 


4. Cramps or contractions 


. Vaginal bleeding 


. Vaginal discharge (2W)* 


. Generally not feeling right (+ or -) 


* Use Vaginal Discharge Recording System from your CREIGHTON MODEL Ferdilcy Care™ System 


Prepared by 


Pope Paul VI Institute 
for the Study of Human Reproduction 


2004 


Table 56-6: Form for recording the uterine contractions (self-monitoring). 


not present (absent) 
occasional or irregular 
more regular, more intense 


rhythmic (come and go), stronger 
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who should be properly trained in eliciting and inter- 
preting these symptoms, to assess them and report to 
the physician. 


A Prematurity Prevention Office Visit Assessment Form 
is also utilized. This makes it easy at the time of the 
prenatal visit to review the patient’s self-monitoring (Fig- 
ure 56-2). No prenatal visit should be complete without 
reviewing these symptoms with the patient. Furthermore, 
the patient should be told that prenatal visits can only 
occur on an every-other-week to four-week basis, and 
yet these symptoms may occur at other times. Thus, 
when they do occur and when they worsen, it is impor- 
tant for the patient to call the office because interven- 
tion occurs based on this interaction. 


The Use of Progesterone 


The assessment and utilization of progesterone in preg- 
nancy is reviewed in detail in Chapters 54 and 55 of this 
textbook. It will not be reviewed again at this time. How- 
ever, it should be reinforced that the ability of progest- 
erone to effectively treat threatened premature labor has 
been in the medical literature since at least 1956.*" It was 
reinforced in 1979 when decreased progesterone and 
1 7-hydroxyprogesterone levels were observed in those 
patients who delivered prematurely (Figure 56-3 and 56- 
4). Subsequently, a number of additional studies have 
reinforced these findings."' 


More recently, in 2003, the use of either progesterone™ 
or 17 a@-hydroxyprogesterone caproate™ were shown to 
be effective in the prevention of preterm labor. And yet, 
even before the second of these two latter studies was 
published, it was declared that it was “too soon to adopt 
progesterone for the prevention of preterm delivery” 


PREMATURITY PREVENTION PROGRAM 
OFFICE VISIT ASSESSMENT FORM 


Patient’s Name: 


Physician's Name: 


ETA by CrMS: 
U/S: 


LMP: 


Gestational Age 
lam experiencing: 


1. Pelvic Pressure 
(Y¥ or N) 
2. Low Backache 
(Y or N) 
3. Abdomen Knots up Like a Ball 
(Y or N) 
4. Cramps or Contractions 
(Y or N) 
5. Vaginal Bleeding 
(Y or N) 


6. Vaginal Discharge 
(Y or N) 


7. Generally not Feeling Right 
(Y or N) 

a i 
Implemented 


To be completed by the physician or the nurse: 
These Symptoms are: (Put number in upper 
0. Absent outer triangle of box) 
1. Mild 
2. Moderate 
3. Severe 


DIRECTIONS: Please complete the following form at each prenatal visit. 


These Symptoms are: 
New: New since the last visit 
NC: The same intensity as the last visit 
#: Increased frequency, intensity or severity 


< Hf 


SSSA 


\ 


\ 


\ 


N 


| RSS 


Bisis 


(Put symbol in lower right triangle of box) 


since the last visit 


Prepared by: Pope Paul VI Institute for the Study of Human Reproduction, 6901 Mercy Road, Omaha, NE 68106 


Ppptorm 


Copyright, 2001 


———— 


Figure 56-2: A prematurity prevention program office visit assessment form used at the Pope Paul VI Institute. 
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Figure 56-3: The mean plasma progesterone levels as mea- 
sured at 16 to 24 weeks, 24 to 32 weeks and 32 weeks to 
term. The solid circle equals group 1 (controls); the open 
triangles equals group 2 (treated patients delivering at term); 
the solid triangles equals group 3 (treated and untreated pa- 
tients delivering preterm) (From: Johnson JWC, Lee PA, 
Zachary AS, et al: High-Risk Prematurity-Progestin Treatment 
and Steroid Studies. Obstet Gynecol 54:418, 1979). 
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Figure 56-4: The mean plasma 17 alpha-hydroxyprogester- 
one levels (17 «-OHP) levels as measured at 16 to 24 weeks, 
24 to 32 weeks, and 32 weeks to term. The solid circles are 
group 1 (controls); the open triangles equal group 2 (treated 
patients delivering at term); solid triangles equal group 3 
(treated and untreated patients delivering pre-term) (From: 
Johnson JWC, Lee PA, Zachary AS, et al: High-Risk Prematu- 
rity-Progestin Treatment and Steroid Studies, Obstet Gynecol 
54:418, 1979). 


and the American College of Obstetricians and Gyne- 
cologists (ACOG), in their May 2003 Practice Bulletin 
on the prevention of preterm labor did not even men- 
tion progesterone.' In November 2003, the use of proges- 
terone to reduce preterm birth was finally assessed by 
the ACOG, but then only with a caution that it should be 
restricted in its use only for women with a documented 
history of a previous birth at less than 37 weeks of ges- 
tation. The ACOG Committee on Obstetric Practice cites 
“unresolved issues” and these include “optimal route 
of drug delivery and long-term safety of the drug.” 
And yet, progesterone has been used in pregnancy for 
over 50 years with no known short or long-term safety 
issues. The ACOG approach to pre-term birth appears 
to be without urgency. To them, a patient first needs to 
suffer through a preterm birth and its known neonatal 
and long-term problems before they can be considered 
a candidate for supplementation with a hormone which 
is normally produced in large quantities in pregnancy 
and where it has been shown that patients who go into 
preterm labor have suboptimal progesterone levels. Not 
only does progesterone quiet the uterus, but also 
progesterone may cause the narrowing and lengthen- 
ing of the cervix in a somewhat similar fashion to its 
effects in the postovulatory phase of the normal men- 
strual cycle.” It is troubling that a hormone that is pro- 
duced in as large a quantity as progesterone is in nor- 
mal pregnancy and carries with it virtually no known 
maternal or fetal side effects, is so roundly ignored or 
de-emphasized. 


Further study of the integrity of the corpus luteum in 
the cycle of pregnancy achievement has also shown 
the importance of progesterone. Check, et al., have 
shown that those patients with luteal phase deficiency 
who did not receive progesterone in the pregnancy that 
occurred after a known history of luteal phase deficiency 
had a significantly higher prematurity rate including 
severe prematurity at less than 32 weeks gestation” 
(Table 56-7). This has been reproduced by Siklosi, et 
al..”” who showed that premature labor occurred in pa- 
tients who had significantly lower progesterone levels 
during the luteal phase of their menstrual cycle (p< 0.01) 
than those who delivered at full term. Taking this infor- 
mation and combining it with the knowledge of serum 
progesterone levels during the course of the pregnancy 
in certain types of luteal phase deficiency and in those 
patients with known types of infertility due to en- 
dometriosis, for example, shows the importance of 
progesterone in these situations. 


More recently, HCG has also been shown to have very 
potent tocolytic effects.” In a placebo-controlled trial. 
the use of HCG (one single dose of HCG 5,000 units IV 
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Table 56-7: Incidence of Severe Prematurity 
(<32 weeks) by Progesterone 
Supplementation Status—Patients with 
History of Luteal Phase Deficiency! 


Delivery at Delivery at 
<32weeks <37 weeks 


(*%) (%) 

Group 1 (n=32): 

Did not receive progesterone 12.5 31.2 
Group 2 (n=39) 

Patients taking progesterone 26 10.3 

>6 but <10 weeks 
Group 3 (n=469): 

Progesterone therapy 13" 13.7° 


> 12 weeks 


1. Check JH, Lee G Epstein R, et al. Increased Rate of Preterm 
Deliveries in Untreated Women with Luteal Phase Deficiences 
Preliminary Report. Gynecol Obstet Invest 33:183-184, 1992 

* p<0.01 versus Group 1 (by Fisher exact test) 


and 10,000 units of HCG in 500 ce of dextrose as a drip of 
20 drops/minute) resulted in a delay in delivery of 28.8 
days versus only 15 days for the placebo-treated group. 
This suggested that human chorionic gonadotropin ex- 
hibited potent tocolysis with no fetal side effects.” 


Tocolytic Therapy 


Over the last 40 years, there has been an effort made to 
identify a pharmacologic agent which would stop uter- 
ine contractions and prevent preterm birth. The litany 
of pharmacologic agents includes the following: 
isoxsuprine, ethanol, morphine sulfate, terbutaline, 
ritodrine, indomethacin, magnesium sulfate and 
atosiban.”*”* Extensive evaluation of these agents, alone 
or in combination has been conducted over this period 
of time.’ By 1993, the three most commonly used drugs 
were ritodrine, terbutaline and magnesium sulfate.’ 


In a critical and comprehensive review of the efficacy 
and safety of these agents, in 1993, Higby, et al.** con- 
cluded that “The only tocolytic drugs that might be 
effective are the prostaglandin inhibitors. Tocolytic 
agents should only be used between 24 and 32 com- 
pleted weeks of gestation. Magnesium sulfate should 
not be used to treat premature labor. Oxytocin antago- 
nists should be used only in experimental clinical trials. 
Calcium channel blockers and beta adrenergic receptor 
agonists inhibit uterine contractions but do not pro- 
long gestation for longer than 48 hours.” Although 
tocolytic agents were shown to prolong pregnancy, they 
have not been shown to improve perinatal or neonatal 


outcomes and have potentially adverse affects on 
women in preterm labor. 


At the Pope Paul VI Institute, a slightly different ap- 
proach has been taken. The drug chosen for use is the 
B-mimetic agent terbutaline. This drug is provided to 
patients who have positive signs or symptoms of uter- 
ine contractions (uterine irritability) because it will quiet 
uterine activity. It is used in a dosage of 2.5 mg every 
four hours around the clock. Rarely is a higher dose 
ever used and then only on a very short-term basis. 
This drug, in higher doses, can be associated with sig- 
nificant side effects. However, at this lower dose, the 
only side effects observed usually are edginess or 
jitteriness which usually dissipates within seven days. 


Terbutaline is provided as a means of both quieting the 
uterus while, at the same time, festing it. In many cases, 
the treatment of the uterine irritability stops with the 
use of progesterone and terbutaline. However, if the 
patient’s contractions or irritability begin to “break 
through” the terbutaline and progesterone, then a move 
toward the use of antibiotics is initiated. 


The Use Of Antibiotics 


Up to 80 percent of early preterm births are associated 
with an intrauterine infection that precedes the rupture 
of membranes.*””” While there have been many trials of 
antibiotic therapy in women with preterm labor, most 
have found that such therapy does not prevent prema- 
ture birth.”” Goldenberg and Rouse question whether 
this failure is due to the selection of inappropriate anti- 
biotics, the initiation of treatment too late in the cas- 
cade of events leading to spontaneous preterm labor or 
other factors which are unknown.”! 


A clue to possible identification of those women who 
have “silent chorioamnionitis” as a cause of preterm 
labor was published in 1984°? (Table 56-8). Hameed, et 
al., showed that those women who were refractory to 
tocolysis with ritodrine, had a prominent presence of 
indicators suggesting a silent chorioamnionitis, These 
included an elevated maternal C-reactive protein, posi- 
tive amniotic fluid gram stain, greater than 100 mm white 
blood cells in the amniotic fluid, positive bacterial growth 
and histopathologic evidence of chorioamnionitis at the 
time of delivery. This study, and other which pointed to 
similar findings,”*”* provoked the author to begin to 
use the clinical sign of a breakthrough in uterine activ- 
ity while on tocolytic agents (specifically terbutaline) 
as an indication of silent chorioamnionitis. 
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Table 56-8: Silent Chorioamnionitis as a Cause 
of Preterm Labor that is 
Refractory to Tocolysis' 


Successful Failed 
Tocolysis Tocolysys p-value 
Source & Test Results n % n % 


Maternal blood 

C-reactive protein 
+ 2; 33:3 4 66.6 <.005 
= 29 93.5 2 6.4 


Amniotic fluid 


gram stain 
+ 0 0.0 2 100.0 <.025 
= 31 88.6 4 114 
WBC 
>100 mm* 2 286 5 714 <.00025 
<100 mm° 29 «96.7 1 3.3 
Bacterial growth 
+ 1 25.0 3 75.0 <.01 
- 29: ‘98.7 1 K fe 
Histopathologic 
chorioamnionitis 
+ 2 §28.6 5 714 <.01 


- 27 = 96.4 1 3.6 


1. Hameed C, Tejani N, Verma, UL, Archbald F: Silent Chorioamnionitis as 
a Cause of Preterm Labor Refractory to Tocolytic Therapy, Am J Obstet 
Gynec. 149: 726-730, 1984 


When one reviews the types of microorganisms that 
have been identified in chorioamnionitis, one sees a 
great variety. These are identified in Table 56-9. While 
antibiotics have not usually been successful, it is likely 
that they have either been started too late, or the choice 
of antibiotic has not had a broad enough spectrum. 


Prior to initiating any antibiotic therapy, urine cultures 
and sensitivities need to be done because of the possi- 
bility that an asymptomatic bacteriuria may be present. 
These asymptomatic bacteriurias have been shown to 
be associated with both preterm delivery and low birth 
weight infants. Antibiotic therapy in those situations 
directed specifically at the causative organism, is effec- 
tive in reducing the occurrence of low birth weight.” 


While many antibiotic trials have not shown satisfac- 
tory results, the use of a combination of ampicillin- 
sulbactam has shown to be effective in prolonging preg- 
nancy in the presence of premature rupture of mem- 
branes.”’ This combination antibiotic has a broader spec- 
trum than many used in the past. 


The antibiotic program of the Pope Paul VI Institute 
was begun in December 1985. At that time, the third 
generation cephalosporins were just becoming avail- 
able. Because of a long half-life, broad spectrum and 


high intra-amniotic fluid levels, cefoperazone sodium 
(Cefobid) was chosen for use.” At the time this antibi- 
otic was initiated, the concept of “pulsed antibiotic 
therapy” was initiated. Once the patient had break- 
through contractions on terbutaline, she was consid- 
ered a candidate for the initiation of pulsed cefoperazone 
therapy. The therapy began as an outpatient intrave- 
nous application giving 2 grams IV every other day for 
three doses over a course of two to three weeks (usu- 
ally Monday, Wednesday and Friday). Once there was 
symptomatic improvement, the antibiotic therapy was 
decreased to 2 grams IV twice a week. If uterine contrac- 
tile activity increased symptomatically again, the anti- 
biotic therapy was increased again to three times a week. 
This continued until 37.0 weeks when it was discontin- 
ued. 


Cefoperazone has a very broad spectrum of activity, 
one which will cover most of the aerobic and anaerobic 
bacteria often found in these situations. A comparison 
could be made between the early delivery rate prior to 
the introduction of cefoperazone into the regimen and 
again afterwards. In Table 56-10, the incidence of pre- 
mature delivery < 35.9 weeks gestational age after initia- 
tion of cefoperazone therapy was 2.8 percent. Prior to 
that time, it had been 6.6 percent (p=.01, chi-square analy- 
sis). 


In Table 56-11, a similar compilation of data is presented 
for patients who delivered at < 34.9 weeks gestation. 
Here the difference was even more striking as the inci- 
dence prior to cefoperazone therapy was 4.9 percent 
and afterwards, 1.7 percent (p=.012 chi-square analy- 
sis). 


Table 56-9: Type of High-virulence 
Microorganisms Recovered from Amniotic Fluid 


in Preterm Labor and PROM' 


Aerobic Organisms Anaerobic Organisms 


Group B streptococci Peptococcus 
Enterococci Bacteroides 
Strep viridans Peptostreptcoccus 
Staphlococci aureus Fusobacterium 
Gardnerella Clostndium 
Coliform 

E. coli Genital 
Klebsiella pneumonia Mycoplasma 
Proteus mirabilis Chlamydia 
Citrobacter freundii 

Enterobacter aerogenes ..and others 


1, Hillier SL, Krohn SL, Kiviat NB, Watts HB, Eschenbach DA 
Microbioiogic Causes and Neonatal Outcomes Associated with 
Chorioamnion Infection. Am J Obstet Gynec 165: 955-961, 1991 
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The patients also exhibited superb symptomatic im- 
provement in the presentation of their symptoms of uter- 
ine contraction irritability. In a study of 82 consecutive 
patients receiving cefoperazone therapy, 69 of them had 
good to excellent symptomatic improvement (84.1%) 
(Table 56-12). In those who had improvement, the mean 
number of days required until improvement was attained 
was 10.3 (Table 56-13). 


In addition, the incidence of the premature rupture of 


membranes prior to 37.0 weeks gestation decreased 
from 4.9 percent prior to the introduction of cefoperazone 
therapy to 2.3 percent afterwards (p=.04, chi-square 
analysis) (Table 56-14). 


Another experience was also obtained with eight pa- 
tients who had prolongation of their pregnancy for 


greater than seven days after spontaneous rupture of 


membranes prior to 37.0 weeks gestation. With the use 
of cefoperazone, the pregnancy was prolonged on an 
average of 11.8 weeks. Without cefoperazone, the pro- 
longation was only 5.9 weeks (p=.11, equal variance f- 
test) (Table 56-15). In one case, the patient’s membranes 
ruptured at 16 weeks gestation and with pulsed 


Table 56-10: Delivery at <35.9 Weeks Before 
and After Use of Cefoperazone 


Pope Paul VI Institute Protocol 


Cefoperazone 
Before After Totals 
Delivery at n % n % n % 
<35.9 weeks 15 6.6 16 2.8' 31 3.8 


>36.0 weeks 211 93.4 565 97.2 776 96.2 


Totals 226 100.0 581 100.0 807 100.0 


1. p=.01, chi-square analysis 


Table 56-11: Delivery at <34.9 Weeks Before 
and After Use of Cefoperazone 


Pope Paul VI Institute Protocol 


Cefoperazone 


Before After Totals 
Delivery at n % n % n % 
<34.9 weeks 11 49 10 4.74 21 2.6 


>35.0 weeks 215 95:1, 571 98.3 786 97.4 


Totals 226 100.0 581 100.0 807 100.0 


1. p=.012, chi-square analysis 


Table 56-12: Subjective Assessment of 
Overall Improvement in Patients’ 
Symptoms with Pulsed Cefoperazone 


(N=82) 

How Patient Feels n % 
Excellent 46 56.1 
Good 23 28.0 
Minimal improvement 3 3.7 
No improvement 10 12.2 


Totals 82 100.0 


Table 56-13: When Symptoms Improved 
How Long After Start of Therapy was 
Improvement Noted? (N=72) 


Number of days after 


antibiotics started n % 
1-7 42 58.3 
8-14 15 20.8 
15-21 8 41.1 
>22 7 9.7 
Mean number of days until 10.3 
improvement 
Totals 72 99.9 


1. Antibiotic was pulsed cefoperazone. 


Table 56-14: Rupture of Membranes 
prior to 37.0 Weeks Gestation 
Before and After Use of Antibiotics 


Before use of After use of 


antibiotics antibiotics 
n % n % 
Membranes rupture 11! 4.9 18° 


before 37.0 weeks 


1. Of226 patients 
2 Of775 patients 
3. p=.04. chi-square analysis 


Table 56-15: Prolongation of Pregnancy! 
After PROM Prior to 37.0 Weeks 
With and Without Antibiotics 


n Mean 
With antibiotics 4 11.8 weeks 
Without antibiotics 4 5.9 weeks’ 


1. Pregnancies where the extension of pregnancy was 
greater than seven days. 
2 p=.11, equal variance t-test 
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cefoperazone, she delivered a full-term, healthy male in- 
fant. In another case, with ruptured membranes at 26 weeks 
gestation and failure of Augmentin therapy by the 
perinatologist, she was given pulsed cefoperazone 
therapy and within four weeks sealed her membranes and 
eventually delivered at 38 weeks. Since this data is not yet 
statistically significant, further evaluation is needed. 


Unfortunately, cefoperazone was removed from the 
market approximately two years ago. Since that time, 
the Institute’s protocol has used ceftriaxone (Rocephin) 
as its main antibiotic treatment. This antibiotic is similar 
to cefoperazone in that it has a long half-life (24 hours) 
and a similar spectrum of activity. Because the half-life 
is so long, the regimen was also changed. It is given 
intravenously for 10 to 14 days at 2 grams per day. This 
can all be done on an outpatient basis. In a few cases, 
we have used intravenous metronidazole or ampicillin- 
sulbactam, with similar effectiveness, but not as the first- 
line approach, 


To our knowledge, there have been no neonatal side 
effects from the use of this therapy. Some have cau- 
tioned that drug resistance could develop when mater- 
nal antibiotics are utilized.””'"’ While this is a legitimate 
concern, no drug resistance has been observed in the 
18 years of application of this protocol. Furthermore, 
the overall neonatal morbidity and mortality is signifi- 
cantly reduced because of the advanced gestational 
age at the time of delivery. In addition, the use of outpa- 
tient parenteral antibiotic therapy has been found to be 
safe and economical.'°""'* 
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Figure 56-5: The distribution of subjects among percentiles 
for cervical length measured by transvaginal ultrasonogra- 
phy at 24 weeks of gestation (solid line) and relative risk of 
spontaneous pre-term delivery before 35 weeks of gestation 
according to percentiles by cervical length (bars). The risks 
among women with values at or below the 1st, 5th, 10th, 
25th, 50th and 75th percentiles for cervical length are com- 
pared to the risk among women with values above the 75th 
percentile. (From: lams JD, Goldenberg RL, Meis PJ, et al: The 
Length of the Cervix and the Risk of Spontaneous Premature 
Delivery. N Engl J Med 334, 567-572, 1996). 


Use of Cervical Cerclage 


In 1986, Michaels, et al.,'' reported the use of ultra- 
sound to evaluate the length of the cervix and found 
that preterm delivery was statistically significantly higher 
in those patients who had a shortened cervix. Early in 
the study, they realized that ultrasound-observable 
changes of cervical incompetency, when left untreated, 
could result in second-trimester losses. The study de- 
sign, therefore, could not incorporate a randomized treat- 
ment and non-treatment group. Nonetheless, this study 
began our interest in the evaluation of the cervix by 
ultrasound associated with the use of cervical cerclage. 


In 1996, Iams, et al., reporting for the Maternal Fetal 
Medicine Unit Network showed that the risk of sponta- 
neous preterm delivery is increased in women who are 
found to have a short cervix by vaginal ultrasonogra- 
phy during pregnancy'”® (Figure 56-5 and 56-6). In the 
meantime, indications for a cervical cerclage were being 
expanded beyond the traditionally accepted diagnosis 
of classic cervical incontinence (documented by a pre- 
vious pregnancy loss during the middle trimester), Its 
use has been recommended in placenta previa,'” uter- 
ine malformations,'’”'"* previous DES exposure or cer- 
vical cone biopsy with cervical changes in pregnancy. |” 
In spite of these expansions, concern continued to exist 
with regard to the overall safety of cervical cerclage and 
whether or not it might be associated with 
chorioamnionitis, premature rupture of membranes, pre- 
mature labor or other concerns that might be avoidable. 
There was, in fact, the classic randomized control trial 
of cervical cerclage which suggested that there is no 
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Figure 56-6: The estimated probability of spontaneous preterm 
delivery before 35 weeks of gestation from the logistic-re- 
gression analysis (blue dash line) and observed frequency 
of spontaneous preterm delivery (red solid line) according to 
cervical length measured by transvaginal sonography at 24 
weeks (From: lams JD, Goldenberg RL, Meis PJ, et al: The 
Length of the Cervix and the Risk of Spontaneous Premature 
Delivery. N Engl J Med 334, 567-572, 1996). 
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evidence that cerclage either prolonged gestation or 
improved survival. However, a major methodological 
flaw in the study included the ineligibility of most of the 
high-risk groups including recurrent spontaneous abor- 
tion, multiple pregnancy, congenital anomalies, uterine 
fibroids, previous surgery on the cervix, or a short or 
dilated cervix (Table 56-16). This trial. in effect, showed 
that the use of cervical cerclage for the prevention of 
preterm labor in individuals who were not at high risk 
and who did not need a cerclage, resulted in a higher 
incidence of problems in the study group. However, it 
did not address the actual population of patients who 
might be in need of cervical cerclage.''’ A similar study 
from France had similar results and similar flaws.''' The 
final report of the Medical Research Council/Royal Col- 
lege of Obstetricians and Gynecologists Multicenter 
Randomized Trial of Cervical Cerclage''* showed that it 
had a beneficial effect in a small number of cases but 
was associated with puerperal pyrexia. In none of these 
three studies was ultrasound used to assess the cervix 
or were prophylactic antibiotics used. Furthermore, in 


Table 56-16: Randomized Controlled Trial of 
Cervical Cerclage' 


e No evidence that cerclage either prolonged gestation 
or improved survival 


¢ But most high-risk groups were ineligible for the 
study 

Recurrent SAB 

Multiple pregnancy 

Congenital anomaly 

Uterine fibroids 

Previous surgery 

Short or dilated cervix 


oe ¢ ¢ ‘e'e 


1, Rush RW, Isaac S, McPherson K, Jones L. Chalmers |, Grant A: A 
Randomized Controlled Tal of Cervical Cerclage in Women at High 
Risk of Spontaneous Preterm Delivery. Br J Obstet Gynaecol 91: 724- 
7W, 1984 


Table 56-17: Cerclage Patients Treated 
With and Without Prophylactic Cefoperazone 


___Gefoperazone __ 


Gestational age Before After Totals 
at delivery n % n %e n % 
<35.9 weeks 7? 8350 3 | 507) 10 125 


>36.0 weeks 13 650 57 95.0 70 «687.5 


Totals 20 100.0 60 100.0 80 100.0 


1. Includes four patients delivered before 26.0 weeks and three patents between 
32.1 and 35.9 weeks, 
2 p=.0018, Fisher exact test 


the Royal College’s Multicenter Trial, no special tests 
or special followup visits were required. 


When comparing the use of cervical cerclage with and 
without prophylactic antibiotics (cefoperazone), the 
author found a much higher risk of premature birth in 
patients who did not receive prophylactic antibiotics 
(p=.0018) (Table 56-17). When evaluated further (Table 
56-18), the mean gestational age at delivery with cer- 
clage and prophylactic cefoperazone was 38.5 weeks. 
The mean gestational age at delivery of those patients 
who received cervical cerclage prior to the use of pro- 
phylactic antibiotics (cefoperazone) was 34.7 weeks 
(p=.001). 


It was also identified that patients had difficulty adjust- 
ing to the cerclage if they were mobilized too quickly 
following the surgery. Thus, a protocol was developed 
for all patients who receive cervical cerclage. This in- 
volves the following: 


|. The cervix must measure less than 3.0 cm or exhibit 
greater than 6 mm of endocervical funneling 
(nippling) on ultrasound examination. 


2. These changes must be present prior to the 28th 
week of pregnancy. 


3. Prophylactic antibiotics are given prior to the time 
of surgery in preop holding [currently 2 grams 
ceftriaxone (Rocephin) IV]. 


4. The cerclage is performed (see below). 


5. The patient is kept at total bedrest except for bath- 
room privileges for the first 36 hours following the 
placement of the cerclage. 


6. Ceftriaxone (Rocephin) is continued at 2 grams, in- 
travenously, every 24 hours for three doses. 


7. After the 36-hour quiet period, the patient is allowed 
to be up and around but not at complete activity for 
another 7 days. 


Surgical Technique 


In doing a cervical cerclage, a S-mm Mersilene band is 
placed in a modified McDonald-type procedure (Fig- 
ures 56-7 through 56-14). The band is placed at 12, 9, 6, 
3 and 12 o’clock positions in a purse-string-like fashion 
as high up on the cervix as possible. The band should 
be placed deep into the fibrous tissue of the cervix, 
being careful not to penetrate the endocervical canal. It 
is then tied tightly in the anterior position with eight 
knots so that it can be found easily at 36 to 37 weeks 
when it is removed. 
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Figures 56-7 through 56-14: The placement of a cervical 
cerclage using a 5-mm Mersilene band. The cerclage is placed 
at 12 o'clock, 9 o'clock, 6 o'clock, 3 o'clock, and tied at 12 
o'clock position (From: Pope Paul VI Institute research, 2004) 
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The cerclage is removed by placing a ring forceps on 
the knot and pulling gently so that the loop of the cer- 
clage can be identified. Using a long, sterile scissors, 
that loop is cut and the cerclage is removed. This can be 
done, usually without difficulty, in the office and ts per- 
formed at 36 weeks if there is no previous history of 
cervical incompetence and at 37.0 weeks if there is a 
previous history of pregnancy loss. 


The length of the cervix as measured by ultrasound in 
patients whose cervix was initially less than or equal to 
3.0 cm, both before and after cervical cerclage, is identi- 
fied in Table 56-19. The mean length of the cervix was 
2.27 cm prior to the cerclage and 3.32 cm after the cer- 
clage (N=14) (p=.0001). 


The endocervical nippling, as measured by ultrasound, 
was 14.2 mm prior to the cerclage and 7.0 mm after the 
cerclage (N = 30, matched pairs, p=.0047). Guzman, et 
al.,''’ has studied the sonographic status of the cervix 


Table 56-18: Patients Treated With and 
Without Prophylactic Cefoperazone 
at Time of Cervical Cerclage 
Gestational Age at Delivery: 
Singleton Pregnancies Only (N=80) 


Prophylactic Cefoperazone 


Gestational age Before After 

at delivery n % n % 
<20.0 weeks 1 5.0 0 0.0 
20.1-26.0 weeks 3 15.0 1 1.7 
26.1-32.0 weeks 0 0.0 1 1.7 
32.1-35.9 weeks 3 15.0 1 17 
36.0-36.9 weeks 0 0.0 4 67 
>37.0 weeks 13 65.0 53 88.3 
Totals 20 # 100.0 60 100.1 
Mean gestational age 34.7' weeks 38.5 weeks 
at delivery 

1. p=.001 


Table 56-19: Length of Cervix as Measured by 
Ultrasound! in Patients whose Cervix was 
Initially <3.0 cm Before and After Cervical 
Cerclage (N=14) 


N x sD Range 


Before cerclage 14 2.27. cm 0.50 1.07-2.93 cm 
After cerclage 14 3.32cm* 0.70 1.40-4.27 cm 


1. Measurement done with transabdominal ultrasound and partially full 
bladder. 
2. p=.0001 (Student t-test) 


following the placement of an emergency cerclage. They 
also noted an improved sonographic status of the cer- 
vix and the increase in the length of the cervix corre- 
lated with improved pregnancy outcome. 


Funai, et al.,''* measured the cervix within 72 hours of 
the cerclage procedure. They noted an increase in length 
of the cervix from 2.7 +/- 0.9 cm to 3.6 +/- 0.9 cm. Others 
have observed similar findings.'!*''° 


After considerable experience with evaluating the cer- 
vical length, it is usually recommended that the cervix 
be measured by transvaginal ultrasound.''”'"° At the 
Pope Paul VI Institute, we have consistently used a 
“partially full bladder” technique and transabdominal 
ultrasound similar to that originally described by 
Michaels, et al.'*'*! We have also assessed the cervix 
by transvaginal sonography, and have used it on occa- 
sion, but have not yet found it to be as helpful as the 
transabdominal approach with a partially full bladder. 
By “partially full bladder” we mean that by the subjec- 
tive account, the patient empties her bladder to “half- 
full.” At the time of ultrasound examination, this can be 
easily verified. 


Generally speaking, we have had no difficulty in identi- 
fying the cervix, although there are some pitfalls that 
need to be considered in doing this type of ultrasound 
examination, these would include overdistension of the 
bladder and myometrial contractions. These can 
artifactually lengthen the cervix or eliminate the obser- 
vation of the endocervical nippling'**"'"* (Table 56-20). 


The Pope Paul VI Institute program considers the proper 
placement of a cervical cerclage to provide excellent 
reinforcement to the cervix in an appropriately identi- 
fied population using ultrasound parameters, with the 
use of prophylactic antibiotics and short-term bedrest 
following the procedure. In most cases, the patient even- 
tually will resume normal or near normal activity. Ex- 
amples of ultrasound images before and after cerclage 
are shown in Figures 56-15 through 56-19. 


Table 56-20: Length of Endocervical Nippling 
(Funneling) as Measured by Ultrasound! 
Before and After Cervical Cerclage (N=30) 


N x sD Range 


Before cerclage 30 14.2 mm 6.2 7.00-32.0 mm 
After cerclage 30 7.0mm? 11.8 0.0-44.2 mm 


1, Measurement done with transabdominal ultrasound and partially full 
bladder 
2 p=.0047 (Student test) 
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Pope Paul VI Pope Paul VI 
Institute Institute 


+D 29.1 mm 


Figure 56-15: Transabdominal ultrasound measurement of the length of the cervix with a full 
bladder (left) and a partially-full bladder (right). The cervical length with a full bladder is 3.87 cm and 
a partial of 2.91 cm 


Pope Paul VI Pope Paul VI 
Institute Institute 


+D 42.9 mm 


Figure 56-16: The cervical measurement with a full bladder (left) is 4.29 cm. The same cervix with 
a partially full bladder measures 2.75 cm (right) 


Pope Paul VI Pope Paul VI 
institute Institute 


+D 6.5mm 
xD 17.1. mm 
@D 20,1 mm 


Figures 56-17: On the left, the endocervical nippling measures 17.1 mm and the cervix measures 
2.01 cm. This is prior to cerclage with transvaginal measurement. On the right, the same cervix with 
a partially-full bladder post cerclage, measures 3.97 cm. The hyperechoic linear striations in the 
cervical ultrasound are the cerclage 
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+D 22.3 mm 


Pope Paul Vi 
Institute 


+D 38.5 mm 


Figure 56-18: The cervix prior to cerclage (the left) measures 2.23 cm and after cerclage 3.85 cm 


(right) 


Pope Paul VI 
Institute 


+D 17.2 mm 
xD 19.1 mm 


Pope Paul VI 
Institute 


D 44.0 mm 


Figure 56-19: An example of one of the pitfalls in assessing the cervix. This example shows 
pseudo-nippling of 17.2 mm in depth secondary to a uterine contraction 


Twin Pregnancies 

—————_ 
In twin pregnancies, it has been found that supplemen- 
tation with progesterone is helpful in prolonging the 
length of the gestation. In those patients who had 
progesterone during the course of their pregnancy, the 
average gestational age at the time of delivery was 36.5 
weeks. In those patients who did not have progester- 
one, the average gestational age at the time of delivery 
was 34.6 weeks (p=.03, Wilcoxon Rank-Sum test) (Table 
56-21). So it is now routine with the Institute’s Prematu- 
rity Prevention Program to supplement all twin preg- 
nancies with intramuscular progesterone throughout the 
course of the pregnancy. If indicated by ultrasound or 


other parameters, the use of cerclage or intravenous 
antibiotics, as previously described, would also be uti- 
lized, but often is not necessary. 


Results of the Program 

eee 
The results of the Prematurity Prevention Protocol out- 
lined in this chapter are presented in Tables 56-22 
through 56-27. The overall prematurity rate (delivery at 
< 36.9 weeks) using the Pope Paul VI Institute Protocol 
was 7.0 percent (n=775). In a comparison group of pa- 


tients who also received their prenatal care at the Pope 
Paul VI Institute, but where the protocol was not uti- 
lized, the corresponding prematurity rate was 12.0 per- 
cent (similar to the national average) (p = 0.0032, chi- 
square analysis). Overall, this represents a 71.4 percent 
decline in the prematurity rate using this protocol. 


A similar analysis with regard to delivery rates at < 35.9 
weeks, < 34.9 weeks, or < 33.9 weeks is outlined in Tables 
56-23 through 56-25, and a summary is placed for all 
gestational ages in Table 56-26. 


Table 56-21: Gestational Age at Delivery 
Twin Pregnancies With and Without 


Progesterone 
Mean Gestational Age 
at Delivery 
Twins on progesterone (n=26) 36.5 weeks’ 
Twins not on progesterone (n=13) 34.6 weeks 


1. p=.03, Wilcoxon Rank-Sum test 


Table 56-22: Delivery at <36.9 Weeks 
Pope Paul VI Institute Prematurity 
Prevention Protocol 


Comparison  PPVI 
Group Protocol Totals 
Delivery at n % n % n % 
<36.9 weeks 52 120 & | 7.0) 106 88 
>37.0 weeks 383 88.0 721 93.0 1,104 91.2 


Totals 435 100.0 775 100.0 1,210 100.0 


1. p=.0032, chi-square analysis 


Table 56-23: Delivery at <35.9 Weeks 
Pope Paul VI Institute 
Prematurity Prevention Protocol 


Comparison  PPVI 
Group Protocol Totals 
Delivery at n % n % n % 


<35.9 weeks 28 #64 28 | 3.6) 56 4.6 
>36.0weeks 407 93.6 747 96.4 1,154 95.4 


Totals 435 100.0 775 100.0 1,210 100.0 


1. p=.025, chi-square analysis 
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Table 56-24: Delivery at <34.9 Weeks 
Pope Paul VI Institute 
Prematurity Prevention Protocol 


Comparison  PPVI 


Group Protocol Totals 
Delivery at n % n % n % 


<34.9 weeks 20 46 15 1,9"| 35 2.9 


>35.0 weeks 415 954 760 98.1 1,175 97.1 


Totals 435 100.0 775 100.0 1,210 100.0 


1. p=.008, chi-square analysis 


Table 56-25: Delivery at <33.9 Weeks 
Pope Paul VI Institute 
Prematurity Prevention Protocol 


Comparison PPVI 


__Group __ Protocol Totals 
Delivery at n % n % n % 


<32.0 weeks 177 39 10 [ 13° Bf 22 


>32.1 weeks 418 961 765 98.7 1,183 97.8 


Totals 435 100.0 775 100.0 1,210 100.0 


1. p=.0031, chi-square analysis 


Table 56-26: Summary of Delivery Rates 
Pope Paul V1 Institute Prematurity 
Prevention Protocol vs. Comparsion Group 


Comparison PPVI 


Delivery at Group’ Protocol? 

(weeks gestation) % % p-value® 
<36.9 weeks 12.0 7.0 0032 
<35.9 weeks 6.4 3.6 025 
<34.9 weeks 4.6 1.9 008 
<33.9 weeks 3.9 1.3 .0031 


Total N=435 deliveries 
Total N=775 deliveries 
Chi-square analysis 


wn 
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The most significant reduction in prematurity rates oc- 
curred at the lower gestational ages; 96.4 percent of 
babies were born at 36.0 weeks or greater. At < 34.9 
weeks, there was a 142.1 percent decrease and at < 33.9 
weeks, a 200 percent decrease in delivery rates. 


The comparison group used in this analysis is not a 
strict control group matched for age, gravidity, parity 
and other factors. However, a comparison between this 
group and the study group would suggest that the study 
group was overall, at higher risk because of the pres- 
ence of a much higher percentage of patients with pre- 
vious infertility (Table 56-27). 


An estimate of the frequency with which progesterone, 
antibiotics and cerclage were used to obtain these re- 
sults is shown in Table 56-28. In the most recent 192 
consecutive high-risk pregnancies managed with this 
protocol, 126 received progesterone (65.6%), 47 received 
antibiotic support (24.5%) and 8 had a cervical cerclage 
(4.2%). It would be anticipated that the frequency of 
use of these techniques would be proportionally de- 
creased in a lower-risk population (and perhaps even 
higher, if the population was at higher risk). 


Table 56-27: Comparison Group and 
PPVI Prematurity Prevention Group 


Comparison PPVI 
Item Group Protocol p-value 
Age (x) 27.0 29.8 <.0001 
Gravida (x) 3.16 2.96 NS 
Para (Xx) 1.34 1.18 026 
Infertitity (%) 16.5 39.8 <.0001 


Table 56-28: The Use of Progesterone, 
Antibiotics and Cerclage in 192 Consecutive 
High-Risk Obstetrical Patients 


Use of ... n % 
Progesterone support 126 65.6 
Antibiotic support 47 24.5 
Cerclage 8 42 


Biochemical Indicators of Preterm Birth 


There is a great need to develop biochemical indicators 
which will identify those patients who are likely to go 
into premature labor and deliver. A good deal of work 
has been done in this area with still varied results. The 
most prominent of these is fetal fibronectin,'**!'”’ a pro- 
tein located at the choriodecidual interface. It is found 
in cervicovaginal secretions and is predictive in preterm 
birth in more than half of the preterm births at less than 
28 weeks (when tested at 22 to 24 weeks). 


At the Pope Paul VI Institute, serum high sensitivity C- 
reactive protein (hs-CRP) has been used as an adjunc- 
tive aid in a group of patients. C-reactive protein (CRP) 
is an acute-phase protein that was discovered in 1930. 
CRP was the first of a group of proteins that was found 
in the acute phase of infection. The acute-phase re- 
sponse, i.e., the changes in concentrations of the acute- 
phase proteins, is a non-specific innate defense mecha- 
nism of the host. There are many other conditions be- 
sides bacterial infections that lead to an acute-phase 
response including inflammation, necrosis, malignan- 
cies, burns, surgery, trauma, childbirth, strenuous exer- 
cise, stress and psychiatric disease.'** 


C-reactive protein is a complex glycoprotein found in 
the o, globulin fraction of serum. The ability to measure 
CRP has changed over the years and has created some 
degree of confusion.'*? However, with the recent avail- 
ability of an automated high-sensitivity C-reactive pro- 
tein assay, the sensitivity for identifying this protein 
has increased significantly in the last few years.'*°'*! 


C-reactive protein has been studied in pregnancy over 
the last 20 to 25 years. Most of these studies have been 
performed using earlier assay models which were not as 
sensitive.'**'* In addition, values in normal pregnancy 


Mean hs-CRP Levels Before and After the Start of Cefoperazone Therapy (N=6) 
Preliminary Results 


ns-CRP mg 


Figure 56-20: Preliminary results of serial measurement of 
hsCRP before and after the use of cefoperazone therapy 
(N=6). The horizontal dotted line represents the division be- 
tween normal and abnormal levels of hsCRP in pregnancy. 


Chapter 56: Prevention of Preterm Birth: A Comprehensive and Integrated Approach 


have rarely been studied.'**'*’ In these limited evalua- 
tions, the median CRP values for women not in labor 
range from 0.7-0.9 mg/dL (or 7.0-9.0 mg/L using the newer 
high sensitivity assays), depending somewhat on ges- 
tational age; 95 percent of the values were 1.5 mg/dL or 
lower (15.0 mg/L using the hsCRP assay). No consis- 
tent change in CRP levels was found when women were 
serially sampled throughout the course of their preg- 
nancy and when they were not in labor. However, the 
median CRP value for women in labor at term increased 
to 1.3 mg/dL (13.0 mg/L) and 32 percent of values were 
over 1.5 mg/dL (15.0 mg/L). In addition, the median CRP 
values in normal pregnancies appear to be higher than 
standardized values for non-pregnant individuals (usu- 
ally listed at < 2.5 mg/L). 


Avery preliminary view of the first six cases evaluated 
by serial hsCRP levels and subsequently treated with 
cefoperazone is shown in Figure 56-20. This shows an 
increase of hsCRP prior to the introduction of antibiot- 
ics and a subsequent decrease into what would be con- 
sidered the normal range after the cefoperazone was 
instituted. 


CRP is impacted by a variety of other inflammatory con- 
ditions such as periodontal disease, sinusitis and per- 
haps even the intramuscular administration of progest- 
erone. Thus, its role is far from clear. However, working 
toward the development of a biochemical parameter 
which would identify subclinical infection prior to the 
rupture of membranes so that antibiotic treatment could 
be instituted, would make a huge impact on the prema- 
turity rate. The work in this chapter shows that that can 
be accomplished. In addition, others have now shown 
that patients with premature contractions and elevated 
CRP values seem to benefit from antibiotic therapy dur- 
ing pregnancy.'* 


Many other factors have been evaluated with the same 
goal in mind. These include such things as corticotro- 
pin-releasing hormone,'*’ amniotic fluid catalase activ- 
ity,’ AF adrenomedullin,’''? AF matrix 
metalloproteinase-9,'*? AF cytokines,'**'* interleukin- 
6,'°°'S!6! interleukin-8,'°7'°" 


neopterin,'®! serum tumor 


158,159,162 


necrose factor-alpha. Even procalcitonin, which 
has been shown to be enhanced by chorioamnionitis in 
premature newborns,'” salivary estriol, which is in- 


creased in preterm birth,'™ 


165 


and placental growth fac- 
tor,’ which has recently been shown to be increased in 
acute coronary syndrome, are logical targets of future 
investigation. None of these, to date, has become promi- 
nent. But to make future progress, such a biomarker 
must be identified, must be reasonably non-invasive 


and must be developed for these purposes. 


Special Case Examples 
The work presented in this chapter is summarized with 
the following case presentations: 


Case 1 


This is a 26-year-old, gravida 3, para 2, who exhibited, in 
her first pregnancy, preterm labor, uterine irritability and 
premature changes in her cervix. She was at bed rest for 
the last 2-1/2 months of her pregnancy and delivered at 


36 weeks gestation, while being cared for elsewhere. 


In her second pregnancy, her cervix measured 2.89 cm 
at 14.1 weeks without endocervical nippling. A cervical 
cerclage was placed, she was managed with oral 
Terbutaline, progesterone and eventually pulsed 
cefoperazone. Her hsCRP decreased from 9.1 mg/L to 
4.1 mg/L. She continued to work full time throughout 
the course of that pregnancy and delivered at 41 weeks. 


A similar management scheme was used for her third 
pregnancy. She delivered at term after working up to the 
time of delivery. Her cerclage is noted in Figure 56-21. 


Case 2 


This is a 36-year-old, gravida 6, para 2, who had three 
previous spontaneous abortions. She was given proges- 
terone and HCG support during the course of her preg- 
nancy. At 12 weeks gestation she began having severe 
menstrual-like cramps and vaginal bleeding. Her hsCRP 
was 8.5 mg/L. She was given 10 days of Rocephin 2 
grams IV. Her symptoms disappeared; her hsCRP de 


Figure 56-21: The cervical cerclage is identified by the ar- 
rows in this patient from Case No. 1 
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Table 56-29: Midtrimester Separation of the 
Placenta (Diagnosed by Ultrasound) 
and the Use of Progesterone 


Sauerbrei 
& Pham' PPV? 
n % n % 
Delivered at term 8 44.4 19 82.6 
Delivered prematurely 10 55.6 4 17.4 
Totals 18 100.0 23 100.0 


1. Sauerbrei EE, Pham DH: Placental Abruption and Subchorionic Hemor- 
thage in the First Half of Pregnancy: US Appearance and Clinical Outcome. 
Radiology 160;109-112, 1986. 


2. Besides progesterone, bed rest was prescribed for all patients. Three of the 
patients also had cervical cerclages and three had pulsed cefoperazone. 


creased to 5.1 and she delivered at full term with a re- 
peat cesarean section. 


Case 3 


This is a 26-year-old, gravida 2, para | who began hav- 
ing significant uterine irritability at about 14 weeks ges- 
tation. At 16 weeks, a large retroplacental hematoma 
was identified on ultrasound. She was managed with 
intramuscular progesterone and complete bed rest for 
six weeks and the hematoma resolved. She went on to 
deliver a full-term, healthy baby. 


Ina series of 23 such patients, the full-term delivery rate 
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at the Pope Paul VI Institute is 82.6 percent. This com- 
pares to a term delivery rate of 44.4 percent as presented 
in the medical literature (Table 56-29). 


Case 4 


This is a 44-year-old, gravida 8, para 1, who had had six 
previous spontaneous abortions. Her one and only child 
was delivered by emergency cesarean section at 36 
weeks gestation because of a pronounced decrease in 
fetal heart tones. She was evaluated and found to have 
suboptimal progesterone production during the luteal 
phase of her menstrual cycle and also endometriosis. 
The endometriosis was laser vaporized and her luteal 
phase deficiency was treated with HCG. 


During the course of her pregnancy, she was managed 
with progesterone and HCG supplementation. An ultra- 
sound at 22.4 weeks, after several episodes of symp- 
toms of uterine irritability, showed a cervix which mea- 
sured 2.45 cm with 12.5 mm of endocervical nippling 
and dilatation of the internal cervical os of 16.9 mm. A 
cervical cerclage was placed and at 27.6 weeks, her cer- 
Vix was now 3.63 cm with no endocervical nippling. She 
was also treated with terbutaline and pulsed 
cefoperazone. She delivered at 38 weeks a healthy fe- 
male infant by repeat cesarean section. Her progester- 
one profile during the course of her pregnancy is shown 
in Figure 56-22. For much of the pregnancy, her proges- 
terone levels were in low zone 2 or high zone 1. 
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Figure 56-22: This is the serum progesterone profile of Case No. 4 of a patient 
who had had six previous miscarriages, but carried this pregnancy to term with 


prematurity prevention protocol. 


Case 5 


This is a 24-year-old, gravida 5, para 1, who had one 
previously induced abortion, one ectopic pregnancy, a 
stillborn at 19 weeks and a delivery at 24 weeks with 
spontaneous rupture of membranes at labor. With the 
last delivery, she was sent home by the perinatologist 
until she went into labor. 


With her fifth pregnancy, she was followed carefully 
and by 10.2 weeks, already had evidence of endocervi- 
cal nippling. Because of her extremely poor obstetrical 
history, she was given three days of cefoperazone prior 
to placement of the cervical cerclage. This was followed 
by an additional 10 days. The cerclage, in her case, was 


placed at 10.2 weeks. While this is unusual, because of 


her poor obstetrical history, it was thought to be justi- 
fied. 


In this pregnancy, she had spontaneous rupture of the 
membranes at 38.1 weeks, and eventually had a cesar- 
ean section for failure to progress. She had a 6-pound, 
7-ounce baby boy with Apgar scores of 7 and 9. 


Case 6 


The final case presentation is a 41-year-old, gravida 2, 
para 0, who had one previous spontaneous abortion 


along with a long history of infertility. At the time of 


evaluation, she had endometriosis, severe bilateral sal- 
pingitis isthmica nodosa with bilateral occlusion of the 
fallopian tubes, decreased pre-Peak and post-Peak es- 
tradiol levels and a normal progesterone profile. Her 
TT, ratio was 3.7 and her B-endorphin level was less 
than 8.8 pg/mL. She was treated with post-Peak HCG, 
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amoxicillin and guaifenesin for mucus enhancement, T., 
naltrexone 16 mg by mouth two times a day (PO BID) 
and estradiol-17B, 1 mg by mouth every day at bedtime 
(PO QD hs) Peak +3 through 12. She had also been tried 
for many months on low-dose Clomid, but its effect on 
the mucus was so poor, it had to be stopped. 


With this treatment program, she did achieve a preg- 
nancy, but at 16.7 weeks gestation, she began having 
symptoms and her cervix measured 2.65 cm with 19.1 
mm of nippling and dilatation of the internal cervical os 
at 15.7 mm. She underwent a cervical cerclage and four 
weeks later, her cervix was 3.13 cm with no endocervical 
nippling and the internal os was closed. She also had, at 
22 weeks, a recurring problem with uterine contractions 
and was treated with ceftriaxone 2 grams IV x 14 days. A 
great many of her symptoms disappeared. At the time of 
publication of this textbook, her pregnancy is progress- 
ing normally, she is without symptoms and doing well. 
She is also being supplemented with progesterone dur- 
ing the course of this pregnancy. Her progesterone curve 
is shown in Figure 56-23 with her levels consistently 
being suboptimal. 


One of the important features of this case is her CrMS 
chart, which prior to her pregnancy, is shown in Figure 
56-24. This chart shows multiple signs of infection 
present in advance of her pregnancy. The prolonged 
episodes of premenstrual brown bleeding, the “frequent 
2W” observations and the tail-end brown bleeding can 
all be signs of low-grade infection which are otherwise, 
asymptomatic. A focus of research in the future will be 
the evaluation of the CrMS and its standardized vulvar 
observations with the subsequent outcome of pregnan- 
cies. If, in fact, much of prematurity is caused by low- 
grade infection, which is, of and by itself, very difficult 
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Figure 56-23: This represents the progesterone curve in pregnancy of a patient 
with threatened premature labor, low-grade chorioamnionitis treated with proges- 
terone, ceftriaxone, terbutaline and cerclage (Case No. 6). 
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Figure 56-24: This is the CrMS chart from the patient in Case No. 6. This is her chart leading up to the time of her pregnancy. 
Noteworthy is the presence of prolonged premenstrual spotting, tail-end brown bleeding and “frequent 2W” observations. All 
of these observations are consistent with a low-grade infection being present prior to the onset of her pregnancy. Further 
research is necessary to determine the ability of this type of prospective tracking of vulvar observations to be helpful in the 
identification of low-grade infection prior to the onset of pregnancy and, hopefully, subsequently treated (From: Pope Paul VI 


|| ae 


Institute research, 2004). 


to diagnose, the best of all worlds would be to identify 
this in advance of pregnancy, treat it effectively and 
prevent the entire spectrum of uterine irritability, uter- 
ine contractions, premature labor and premature birth. 


Conclusions 


—————— 


This work has shown that it is possible to make a sig- 


nificant impact in reducing the escalating incidence of 


preterm births. It does require, however, a specific com- 
mitment to see that it is accomplished. This particular 
program has worked because it uses a comprehensive 
and integrated approach. \t is also made possible by 
incorporating the pregnant woman, through pregnancy- 
related education, into the role of a meaningful partner in 
her own healthcare and that of her new baby. Patients will 
respond when given this opportunity and without them, 
it is not possible. It should be pointed out that others 
have used successfully, a somewhat similar approach.''” 


In addition, the physician and others in the prematu- 
rity-prevention program cannot accept preterm labor and 
birth as a fait accompli. It must be viewed as an inten- 
sive care situation and must be correspondingly ad- 


dressed. Most of the effort can be accomplished through 
an outpatient effort. It is not common for a Pope Paul V1 
Institute patient to be managed in the hospital and when 
it does occur, it is usually only for one or two days, 
enough time to give a dose of subcutaneous Terbutaline 
(0.25 mg SQ), hydrate the patient and give her one dose 
of ceftriaxone. 


This chapter began by pointing out that the prematu- 
rity rate in the United States is a national tragedy! Un- 
fortunately, it does not yet get enough publicity to 
arouse the public to greater action. Some of the increase 
is iatrogenic (especially with the increase in multiple 
pregnancies from ART) and some is self-imposed by 
what appears to be pregnancy-associated infection, 
some of which is most certainly secondary to sexually- 
transmitted diseases. Some of it, too, is undoubtedly 
related to the widespread use of first trimester induced 
abortion by the medical profession to solve what ulti- 
mately is a social problem. But most of it appears to 
result because ofa lack of will on the part of the medical 
profession and the community to make a defined im- 
pact. It is hoped that the work presented in this chapter 
will stimulate others to develop meaningful programs 
for the prevention of preterm birth. 
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Recurrent Spontaneous Abortion: 
Evaluation and Treatment 


pontaneous abortion is defined as the spontane- 

ous loss of pregnancy prior to the 20th gestational 
week. Pregnancy losses which occur during this period 
of time are said to occur in about 15 percent of pregnan- 
cies.' At the same time, the risk of miscarriage increases 
proportionately to the number of previous miscarriages 
experienced (Table 57-1 ).? Unfortunately, a definite cause 
has been difficult to determine. Over the years, miscar- 
riages have been observed as a somewhat “normal” find- 


ing. Often it has been thought to be “nature’s way” of 


ending a pregnancy which was doomed to fail in any 
regard. However, there has developed a somewhat more 
aggressive approach over the past five to ten years to- 
wards evaluation and management of women with spon- 
taneous abortion. It is now well recognized that a defini- 
tion of recurrent pregnancy loss includes two or more 
consecutive spontaneous miscarriages’ and that this 
warrants a full evaluation.* Furthermore, it is becoming 
more and more recognized that there appears to be an 
association between infertility and spontaneous abor- 
tion.*° 


A variety of factors underlie the occurrence of miscar- 
riage. These include genetic, endocrinologic, anatomic, 
immunologic and microbiologic variations.' One of the 
well-recognized features of spontaneous abortion is its 
increased frequency associated with advancing mater- 


nal age (Figure 57-1).’ We are slowly coming to recog- 
nize that no miscarriage can be considered normal. All 
miscarriages are the result of a pathophysiologic repro- 
ductive event. It is the current challenge of medicine to 
find those underlying causes and, in some cases, un- 
derlying causes that are common occurrences are 
often overlooked. 


This chapter will focus on the role of 
NaProTECHNOLOGY, the CREIGHTON MODEL 
FertilityCare™ System. endometriosis. hormonal 


Table 57-1: Rate of Spontaneous Abortion 
(SAB) Relative to Number of Previous SABs! 
(N=7,399) 


Number of Previous 
Spontaneous Abortions 


Percent Subsequent 
Spontaneous Abortions 


0 12.3 
1 23.7 
2 26.2 
3 32.2 
4 25.9 


1. From: Warburton D, Fraser FC: Spontaneous Abortion Risks in Man 
Data from Reproductive Histones Collected in a Medical Genetics Unit 
Hum Genet 16:1-24, 1964 
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changes and other factors which are important to the 
underlying cause of spontaneous abortion. 


The CREIGHTON MODEL System 
eee 
A large number of patients with a history of spontane- 
ous abortion have been followed with the CREIGHTON 
MODEL System (CrMS). With a history of at least one 
previous miscarriage (N=141), the incidence of limited 
mucus cycles and dry cycles totalled 74.5 percent (Tables 
57-2 and 57-3). There is not a large difference in the 
distribution of the mucus cycle based upon the previ- 
ous history of one, two, three or more miscarriages. For 
the whole group, when compared to a group of normal 
fertility controls (Table 57-3), the mucus cycles were 
markedly more limited (p<.0001, chi-square analysis). 


In Table 57-4 a number of biomarkers have been further 
evaluated. The mucus cycle score (5.43), menstrual score 
(5.78), length and variability of the post-Peak phase (13.04 
+/- 3.52) were all highly significantly different from the 
normal fertility controls. The day in which the Peak Day 
occurred, however, was virtually identical (Table 57-4). 


% Spontaneous abortion 
per recognized conception 
nN 
uo 


15 20 25 30 35 40 45 50 


Maternal age in years 
Figure 57-1: Spontaneous abortion versus maternal age 
(From: Newcom WW, Rodriguez M, Johnson CWC: Repro- 
duction in the Older Gravida: A Literature Review. J Reprod 
Med. 36:839-845, 1991). 


Table 57-2: Creighton Model FertilityCare™ System 
Types of Mucus Cycles—Patients with History of 
Spontaneous Abortion 


History of Spontaneous Abortion 


Classification One Two 3_or more Totals 

of Mucus Cycle n % n % n % N % 
Dry 5 5.5 1 4.2 1 3.8 7 ‘50 
Limited 64 703 14 58.3 20 76.9 98 69.5 
Regular 22 24.2 9 375 & 19:2 36 25.5 
Totals 91 100.0 24 100.0 26 99.9 141 100.0 


Table 57-3: Types of Mucus Cycles 
Creighton Model FertilityCare™ System 
Patients with History of Spontaneous Abortion vs. 
Normal Fertility Controls 


History of Normal Fertility 
Classification One or more SABs Controls 

of Mucus Cycle n % n % 
Dry 7 5.0 0 0.0 
Limited 98 69.5 19 30.6 

30.6 

Regular % 25.5 43 69.4 
Totals 91 100.0 24 100.0 


1. p<.0001, chi-square analysis 
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In Figure 57-2, a hormonal correlation during the course 
of a cycle in which the patient became pregnant and 
subsequently miscarried, is shown in association with 
the tracking of the fertility cycle and the tracking of the 
ovarian follicle. The mucus cycle was markedly limited 
(MCS=1.7). In addition, the follicle was immature at the 
time of rupture (MFD=1.62 cm). This coincided with an 
extremely suboptimal preovulatory estradiol-17B pro- 
file and a suboptimal post-Peak progesterone and es- 
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tradiol profile. The only hormone which appeared nor- 
mal during the course of this cycle was the LH surge. 


The risk of miscarriage is known to be increased in 
women who have an inadequately short luteal phase. In 
Figure 57-3, a woman with a short, five-day, post-Peak 
phase is shown in association with her periovulatory 
estradiol and postovulatory progesterone and estradiol 
profiles. This five-day post-Peak phase provides an ex- 
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Figure 57-2: Conception in a limited mucus cycle leading to spontaneous abortion. An ultrasound study of the follicle revealed 
an immature follicle. Preovulatory E, levels are suppressed and postovulatory P and E, levels are suppressed. The mucus cycle 
is limited. The LH level is normal (from Pope Paul VI Institute research, 2004). 


Table 57-4: CrMS Biomarkers 
Normal Patients (N=22) vs. Patients Experiencing 
Spontaneous Abortion (N=31) 


Normal Fertility 


Controls 
n Mean 
Mucus cycle score 22 10.35 
(+/-3.43) 
Menstrual score 22 6.18 
(+/-1.06) 
Day of the Peak 22 16.9 
(+/-4.0) 
Post-Peak phase 22 11.48 


(+/-1.63) 


1. Hest 
2. F test of equal variances 


Spontaneous 
Abortion p-value 
n Mean 
31 5.43 <.0001' 
(+/-3.77) 
31 5.78 0068" 
(+/-1.86) 
28 16.5 NS* 
(+/-4.0) 
28 13.04 00037 
(+/-3.52) 


There was no significant difference noted between the two groups in their ages. 
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Figure 57-3: A CrMS chart showing a short post-Peak phase (five days) correlated with its hormone profile which shows a 
very short luteal phase (seven days). Pregnancy in this situation should universally lead to spontaneous abortion (From: Pope 


Paul VI Institute research, 2004). 


cellent estimation of what is also an extremely short 
luteal phase as determined hormonally. The preovulatory 
estradiol profile is reasonably normal. In a cycle such as 
this, pregnancy may occur, but the likelihood of sus- 
taining it is extremely low. 


This condition is perhaps the first one which can now 
be evaluated and treated before a woman even becomes 
pregnant, thus eliminating the need altogether for mis- 
carriage. The evaluation begins with tracking the fertil- 
ity cycle with the CrM§, identifying the short post-Peak 
phase and obtaining hormonal support through stimu- 
lation of the corpus luteum with HCG (HCG 2000 IU 
intramuscularly or subcutaneously Peak +3, 5, 7 and 9). 


Another biomarker which is very helpful is the pres- 
ence of premenstrual spotting. In Figure 57-4, a woman 
with four previous miscarriages began tracking her fer- 
tility cycle and obtaining her hormone levels. Her pre- 
menstrual spotting began seven days prior to the onset 
of menstruation. She had a very suboptimal luteal phase 
progesterone and estradiol profile and a moderately de- 
pressed periovulatory estradiol profile. 


The post-Peak phase in women who eventually mis- 
carry is highly variable in comparison to the relatively 


stable length of the post-Peak phase in women who do 
not miscarry. In Table 57-5, the length of the post-Peak 
phases of the previous 19 cycles prior to a conception 
which ended in miscarriage are shown. The range in 
length of the post-Peak phase in this woman was 7 to 14 
days during the course of that period of observation. 
This is a highly wastable post-Peak phase (which esti- 
mates a highly unstable luteal phase) and is known to 
be associated with significantly suboptimal progester- 
one and estradiol levels. Thus, when she did become 
pregnant, it was not surprising when she miscarried. 
This type of variability in the length of the post-Peak 
phase or instability in its length is an important biomarker 
of decreased progesterone and estradiol production 


Table 57-5: Variation in Length of Post-Peak 
Phase Prior to Conception Leading to SAB 
(One Patient's History) 


Length of the post-Peak phase in days 


14 1 10 9 
13 " "1 

9 13 "1 "1 
8 7 7 

11 6 12 


Range = 7 - 14 days (7 days) 
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during the luteal phase of the menstrual cycle and its 
associated long-term medical effects. 


Endocrine Parameters 
It is well recognized that the production of progester- 
one in a pregnancy which ends in miscarriage is signifi- 
cantly decreased.*'” At the Pope Paul VI Institute, this 


has been well documented for pregnancies that mis- 
carry during the first trimester (Figure 57-5) and for preg- 
nancies that miscarry between 12 and 20 weeks of ges- 
tation (Figure 57-6). It has been tempting to suggest 
(and many treatments take this approach) that it is the 
decreased progesterone which is the cause of the mis- 
carriage and subsequent support of the pregnancy with 
progesterone should be therapeutic. Unfortunately, it 
is undoubtedly more complex than that. 


— mas Tala le aaa 22 23 [2 | 2s | 26 [27 | an J 2 | 20 | | 32 3 | 4 | 5 


—_ — om =r 


re 


M ibe 10% SOKESC aad} vie] L mt 
y) oacload oa 1 


Estradiol-17[ rT 


Limited Mucus 


Bia OE BSB se 
ENDO DAR TOLD DEDMR OD SERRE Ee 


CCT plese 
UREEEELHRRRE 


30.0 ng/dL ee ea Peueaee BEaaee re 15.0 ng/mL - 


20.0 ng/dL 


eat 
BERRRREE |GRRRE 


HOt 


Figure 57-4: A woman with premenstrual spotting, a history of four consecutive miscarriages, her CrMS chart and her 
hormone profile. Her postovulatory progesterones are remarkably decreased (From: Pope Paul VI Institute research, 2004). 


Comparison of Progesterone Levels 
Means of All Levels at 6-Week Intervals 


ene 1st Trimester SAB- 
Current Pregnancy 
(N=75) 


100.0 B Normal controts 
(CF vst trimester SAB-current pregnancy 


0.0 
2-6 8-12 14-18 20-24 26-20 32-38 
weeks wooks weeks weeks weeks weeks 
pvalue NS < 000! 


1. Not statistically significant 
2 Mest (equal variance) 

3. Most (unequal variance) 
4 Mann-Whitney U test 


Mean Progesterone-6-week intervals 


Figure 57-5: A comparison of progesterone levels at six 
weekly intervals in a group of patients (n=75) that ended in 
spontaneous abortion during the first trimester. Comparison 
is made to a group of normal controls (n=109) (From: Pope 
Paul VI Institute research, 2004) 


Comparison of Progesterone Levels 
Means of All at 6-week Intervals 
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Figure 57-6: A comparison of progesterone levels at six 
weekly intervals in a group of patients who had middle tri- 
mester spontaneous abortion (n=18). Comparison is made to 
a group of normal controls (n=109) (From: Pope Paul VI Insti- 
tute research, 2004). 
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Table 57-6: B-HCG Levels Early in Pregnancy 
Full Term vs. SAB' 
Full-term Spontaneous 


Time following pregnancy abortion 
Peak Day (P)? n Mean n Mean p-value® 


P+11-—P+17 32 1,303.7 16 479.2 <.02 
P+18—P+24 25 2,205.1 23 643.2 <.0001 
P+25-—P+32 9 15,3206 13 58593 <.006 


1. From: Pope Paul VI Institute research, 2004 
2 Number of days post-Peak in women using the CrMS 
3. Mann-Whitney U test 


One reason for the decreased progesterone production 
could be the decreased production of B-HCG in the de- 
veloping trophoblast (Table 57-6). There is a signifi- 
cant decrease in the amount of B-HCG produced in those 
pregnancies which eventually miscarry versus those 
pregnancies which go on to full term and this starts 
very early in the pregnancy. However, that too is overly 
simplistic. 


At the Pope Paul VI Institute, we have evaluated a large 
group of women with a history of one, two, three or 
more miscarriages. This endocrine evaluation involved 
a look at the periovulatory estradiol levels along with 
the postovulatory progesterone and estradiol levels. 
These data are shown in Figure 57-7, Figures 57-7A-E, 
Figures 57-8A-D, and Figures 57-9A-D. 


The periovulatory estradiol production by the develop- 
ing follicle is significantly decreased in those women 
who have had a previous history of spontaneous abor- 
tion. It is more suppressed in those women who have 
had three or more miscarriages (Figure 57-7C), but when 
evaluated the three-value sums and means of the peri- 
ovulatory estradiol profiles (an estimate of the integrated 
estradiol profile), and the estradiol profile was sup- 
pressed for all categories of periovulatory estradiol pro- 
duction in patients who had miscarriages as compared 
to the normal ovulation control group. 


The postovulatory estradiol levels. on the other hand, 
showed no statistically significant variation from the 
norm except for some late decrease in estradiol produc- 
tion in those women who had a history of three or more 
miscarriages (Figure 57-8C). 


On the other hand, the progesterone production by the 
corpus luteum in this group of patients was markedly 
decreased for all categories of patient’s with miscar- 


riages (Figures 57-9A through 57-9D). The most remark- 
able decrease in the progesterone production by the 
corpus luteum was observed, for all categories on Peak 
+7, Peak +9 and Peak +11; although in some categories 
the decrease started as early as Peak +5. 


This hormone pattern strongly suggests that there is 
an underlying feature of abnormal folliculogenesis which 
is an underlying feature to the cause of miscarriage. In 
fact, the finding that mucus cycles are significantly lim- 
ited, as a general rule, in this category of patients and 
that this finding is secondary to both suboptimal estra- 
diol production and receptor formation, the prevalence 
of these endocrine findings suggests strongly that ab- 
normal folliculogenesis is at the root of many miscar- 
riages. This is a finding which, too, could explain some 
of the underlying genetic abnormalities which have been 
promoted as causes to the problem of miscarriage.'''* 


Premenstrual Symptoms 

LE ae 
With this degree of luteal phase dysfunction, one would 
expect that patients who have miscarriages would have 
an increased rate of premenstrual symptoms. In fact, 
that has been studied and in Table 57-7 the incidence of 
various premenstrual symptoms in 300 women who have 
previously experienced a spontaneous abortion are iden- 
tified. While the incidence of the premenstrual symp- 
toms is somewhat less than that observed in either pre- 
menstrual syndrome or in women with infertility, clearly, 
the spectrum of those symptoms is consistent with a 
physiologic linkage to these conditions. These symp- 
toms, in this group of patients, do appear to be some- 
what less severe beginning only an average of 7.7 days 
prior to the onset of menstruation (Table 57-8). None- 


Table 57-7: Incidence of Premenstrual 
Symptoms—Patients with PMS, Infertility 
and Spontaneous Abortion (SAB)! 


Patients with 
PMS Infertility SAB 
% % % 

Symptoms (N=147) (N=252) (N=300) 
Irritability 92.6 90.5 73.3 
Bloating 91.7 85.3 81.6 
Crying easily 90.2 80.2 63.6 
Fatigue 89.1 67.3 §5.2 
Depression 88.0 74.1 62.8 
CHO cravings 83.7 75.1 64.6 
Breast tenderness 82.7 85.7 744 
Weight gain 75.6 69.4 60.3 
Headache 64.4 50.8 42.0 
Insomnia 49.2 29.0 9.9 


1. From: Pope Paul V1 Institute research, 2004 
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Periovulatory Estradiol-17[ Levels Periovulatory Estradiol-17{5 Levels 
History One SAB Three or More Previous SABs 


EE Control (n=21) 
GBB Study group (n=62) 


BB Control (n=21) 
MB SAB (n=21) 
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Periovulatory E, Profiles 
3 Value Sums and Means 
Patients with Previous SAB 


SUMS MEANS 
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Figure 57-7E 


Figure 57-7A through 57-7E: The periovulatory E, levels in control patients 
with normal ovulation patterns by ultrasound and patients who have had one, 
two, three or more spontaneous abortions in addition (57-7E) the three value 
sums and means for the periovulatory E, profiles are compared to a group of 
normal controls (From: Pope Paul VI Institute research, 2004). 


782 


The Medical and Surgical Practice of NaProTECHNOLOGY 


Post-Peak Estradiol-17/5 Levels Post-Peak Estradiol-17{5 
History of One SAB Sums and Means 
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Figure 57-8D 


Figure 57-8A through 57-8D: Post-Peak estradiol levels in a group of 
patients who have had one, two, three or more spontaneous abor- 
tions. They are compared to a group of women with normal ovulations 
by ultrasound. The five-value sums and means are located on the right 
side of the graph (From: Pope Paul VI Institute research, 2004). 
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Figure 57-9A through 57-9D: Post-Peak progesterone levels in 
patients with a history of one, two, three or more spontaneous 
abortions. They are compared to a group of normal controls. The 
five-value sums and means are located on the right side of the 
graph (From: Pope Paul VI Institute research, 2004). 
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Table 57-8: Number of Days Prior to Menses Symptoms Start 


PMS vs. SAB! 
Number of Days Symptoms Start Premenstrually Average 
Entity 4-6 7-9 10-13 14 or more Number of Days 
PMS 8.7% 37.4% 29.6% 24.3% 9.4 days 
SAB 18.6% 59.3% 13.6% 


8.6% 7.7 days 


1. From: Pope Paul VI Institute research, 2004 


theless, that would still be considered a fairly marked 
premenstrual symptom complex. 


Ovulation Disorders 

————— 
With these hormone profiles, one would also anticipate 
an increased risk of ovulation-related dysfunction in 
women who have undergone a miscarriage. In Tables 
57-9 and 57-10, the incidence of various types of ovula- 
tion-related abnormalities is identified. The incidence is 
also divided into those women who have had one, two, 
three or more miscarriages. Anatomically abnormal ovu- 
lation patterns by ultrasound were identified in 40.6 
percent of the women who were studied with previous 
miscarriage (N=143). This is less than in a group of pa- 
tients who experience infertility (56.5%) and it is statis- 
tically significantly different (p=.0008) chi-square analy- 
sis. We have been able to show previously that imma- 
ture follicles are associated with miscarriage, and this 
particular defect is the most common abnormality ob- 
served in women who have previous miscarriages. How- 
ever, other ovulation-related abnormalities also exist and 
are tabulated in Table 57-9. 


Role of Endometriosis 

ee 
Endometriosis has been shown to be a link to sponta- 
neous abortion. Daya has conducted a meta-analysis 
of studies which showed an increased rate of sponta- 
neous abortion rates before treatment and a decreased 
rate of spontaneous abortion following treatment (Fig- 
ures 57-10, 57-11, and 57-12)."* 


Table 57-10: Incidence of Ovulation Defects 
Serial Ultrasound Evaluation of Patients with 
Spontaneous Abortion (N=143) 
vs. Patients with Infertility (N=460) 


SAB Infertility 
Entity n % n % 
Anatomically normal 85 594 200 43.5 
ovulation by U/S 
Anatomically abnormal 58 40.6 260 56.5 
ovulation by U/S 


Totals 143 100.0 460 100.0 


1. p=.0008, chi-square analysis 
2 From: Pope Paul VI Institute research, 2004 


Table 57-9: Types of Ovulation Patterns 
Serial Ultrasound Evaluation of Patients 


with History of Spontaneous Abortion’ 


Ultrasound History of Spontaneous Abortion 
Ovulation One Two 3ormore Totals 
Classification n % n % n % N % 
MF: + 55 618 14 583 16 53.3 85 59.4 
MF: - 7 7.9 5 208 6 20.0 18 12.6 
LUF 7 7.9 2 83 0 0.0 9 63 
IFS 16 18.0 2 83 6 20.0 24 168 
PR 4 45 1 42 2 6.7 7 49 
Totals 89 100.1 24 99.9 30 100.0 143 100.0 


1. From: Pope Paul VI Institute research, 2004 


Table 57-11: Diagnosis of Endometriosis in Patients 
with History of Spontaneous Abortion (N=192) 


History of Spontaneous Abortion 


One Two 3ormore Totals 

Endometriosis n % n % n % N % 
Present 104 618 34 895 26 765 164 854 
Absent 16 79 4 10.5 8 23:5 28 146 
Totals 120 100.0 38 100.0 34 100.0 192 100.0 


1. From: Pope Paul VI Institute research, 2004 
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Within our own studies of 192 patients with a previous 
history of spontaneous abortion, endometriosis was 
found in 85.4 percent of patients (Table 57-11). This 
percentage is much higher than usually reported, most 
likely because of the “near contact” laparoscopic ap- 
proach used at the Pope Paul VI Institute. Nonetheless, 
it is, in our view, a significant finding and correlates well 
with the endocrine, mucus cycle and ovulation-related 
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Figure 57-10: A meta-analysis of spontaneous abortion rates 
in patients with endometriosis prior to treatment (from Daya S: 
Endometriosis and Spontaneous Abortion. Inf Reprod Med Clin 
North Am 7:759-773, 1996). 
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Figure 57-11: Spontaneous abortion rates following treat- 
ment of endometriosis (From: Daya S: Endometriosis and Spon- 
taneous Abortion. Inf Reprod Med Clin North Am 7:759-773, 
1996). 


defect finding of that in endometriosis itself. 


It is thought that the peritoneal fluid from patients with 
endometriosis may have an adverse affect on the repro- 
ductive process and be causative to both infertility and 
miscarriage.'* A wide assortment of peritoneal fluid tox- 
ins have been investigated. These would include estra- 
diol, progesterone, prostaglandins, complement com- 
ponents, cytokines and growth factors.'° Interleukin-1 
(IL-1) and tumor necrosis factor-alpha (TNF-@) are se- 
creted by activated macrophages. When T-lymphocytes 
are stimulated by IL-1, they produce IL-2. This contin- 
ues a cascade of cytokine production by inducing in- 
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Figure 57-12: A summary of the effects of treatment of en- 
dometriosis on the rate of spontaneous abortion both before 
and after treatment (From: Daya S: Endometriosis and Spon- 
taneous Abortion. Inf Reprod Med Clin North Am 7:759-773, 
1996). 
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Table 57-12: Treatment of Endometriosis in Patients 
with History of Spontaneous Abortion! (N=192) 


History of Spontaneous Abortion 


One Two 3_or more Totals 
Type of Treatment n % n % n % N % 
Laser laparoscopy 59 488 18 486 19 559 96 50.0 
Laser laparotomy 40 33.0 13 35.1 6 176 59 307 
No treatment 22 18.2 6 16.2 9 265 37 «19.3 
Totals 121 100.0 37 99.9 34 100.0 192 100.0 


1. From: Pope Paul VI Institute research, 2004 


terferon-gamma (IFN-y¥) production by other T-lympho- 
cytes and also causes activation of natural killer (NK) 
cells. These cells have been shown to cause a lysis of 
trophoblastic cells.'° In fact, these cytokine levels have 
been shown to be decreased in peritoneal fluid in women 
who have endometriosis that has been medically 
treated.'’ This reduces embryotoxicity. One would an- 
ticipate that surgical correction and removal of the en- 
dometriosis would produce similar results. 


It is thought that the adverse effects of endometriosis 
may very well occur during follicular development and 
result in abnormalities in the morphologic development 
of the embryos.'* This would also be consistent with 
the endocrine parameters which have been shown to 
exist in these situations. 


Surgical treatment is considered the treatment of choice 
for endometriosis at the Pope Paul VI Institute. Most of 
these patients can be treated by laser laparoscopy with 
a smaller percentage being treated with excision of their 
endometriosis via laparotomy (Table 57-12). With en- 
dometriosis being so prevalent in this series, laparoscopy 
is considered an important part of the overall evalua- 
tion and treatment for patients with recurrent miscar- 
riage (two or more). 


Ultrasound Findings 


It has been shown that ultrasound can identify a certain 
group of patients who are at a very high risk for miscar- 
riage. This is particularly seen in those pregnancies in 
which there is a lag in the size of the gestational sac 
relative to the size of the embryo. In those patients who 
have very little discrepancy in sac size (Figure 57-13), 
the miscarriage risk is very low.'? However, when the 
sac size is markedly reduced and not in keeping with the 
size of the fetal pole (Figure 57-14) then there is a much 
higher risk of miscarriage. This is shown in Table 57-13 


Table 57-13: Sac Size Discrepancy > 7 Days 
in Duration (Small Sac) 
Spontaneous Abortion Rate 
5.0-8.9 Weeks vs. 9.0-11.9 Weeks 


History of Spontaneous Abortion 
Normal 


pregnancy SAB Totals 
Type of Treatment n % n % N % 


5.0-8.0 weeks’ 47 68.1 22 31.9% 69 100.0 
9.0-11.9 weeks’ 22 100.0 0 0.0 22 100.0 


1. Many of these pregnancies were treated with progesterone. 
2 p=.0024 (chi-square analysis) 
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Figure 57-13 


Figure 57-13: An early pregnancy ultrasound examination 
(transvaginal) where the crown-rump length measures 1.17 
cm (7 weeks 1 day) and the gestational sac measures 2.44 
cm (7 weeks 1 day). This was a 30-year-old, gravida 2, para 
1 who had a normal pregnancy outcome (From: Pope Paul VI 
Institute Division of Reproductive Ultrasound, 2004) 
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where the miscarriage risk in patients where the sac size 
discrepancy is greater than or equal to seven days is 
31.9 percent when observed between 5.0 and 8.9 weeks 
(as determined by a measurement of the crown-rump 
length). If such a sac size discrepancy exists after the 
ninth week of gestation, no miscarriages were observed. 
Thus, this is a finding which is unique to a short win- 
dow in the early stages of pregnancy. At the present 
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Figure 57-14 


Figure 57-14: The crown-rump length in this transvaginal 
ultrasound examination measures 0.67 cm (6 weeks 2 days) 
and the gestational sac 0.94 cm (4 weeks 6 days). A positive 
heartbeat at 132 beats per minute was identified. At the next 
ultrasound scan at seven weeks, the fetal heart had stopped 
and a diagnosis of missed spontaneous abortion was made. 
This was a 29-year-old, gravida 3, para 0 with a previous 
history of two spontaneous abortions (From: Pope Paul VI 
Institute Division of Reproductive Ultrasound, 2004) 


time, we have identified no treatment which can specifi- 
cally save that pregnancy. 


The role of endometriosis and its treatment is demon- 
strated in Figures 57-15 and 57-16. These laparoscopic 
photographs are in a patient who had six previous mis- 
carriages. Endometriosis was identified in the crease 
between the proximal portion of the right fallopian tube 
and the lateral portion of the right posterior uterine fun- 
dus (Figure 57-15). It was also observed as a small su- 
perficial lesion on the mediolateral aspect of the left 
ovary (Figure 57-16). In both cases, the surgery was 
laser vaporization and subsequent pregnancy occurred 
and went full term with adequate progesterone and HCG 
support. 


Role of Progesterone. 

ARs ith ee 
The role of progesterone in sustaining pregnancy has 
been known for a number of years, since luteectomy 
performed in early pregnancy was shown to result in 
spontaneous abortion (Figure 57-17). When progester- 
one was provided to support the pregnancy, the preg- 


nancy could be salvaged even in the presence of 


luteectomy.'” With this evidence, it has been thought 
that progesterone support would be a viable option for 
the treatment of patients with recurrent spontaneous 
abortion. Unfortunately, it is a far more complex ques- 
tion and issue than that. 


It has been shown that progesterone support can cor- 
rect and maintain the endometrium”’ and that progest- 
erone support can reduce the risk of miscarriage in a 


Figure 57-15: This patient with six previous miscarriages has endometriosis between the proximal portion of the right fallopian 
tube and the posterior surface of the uterus (left). On the right, this is shown following laser vaporization. This patient 
eventually conceived and had a full-term pregnancy 


787 


788 


The Medical and Surgical Practice of NaProTECHNOLOGY 


Figure 57-16: This patient with three previous miscarriages had endometriosis on her left ovary (left) which was laser 
vaporized (right). She subsequently had a normal healthy pregnancy. 


subsequent pregnancy.*'*! On the other hand, other 


studies have shown progesterone to have no effect.’ 


In work done at the Pope Paul VI Institute, progester- 
one levels were followed in subsequent pregnancies in 
patients who had a previously diagnosed luteal phase 
defect. The Type I, II and III luteal phase deficiencies 
were studied, In this group of patients, there was a mark- 
edly decreased progesterone profile in those patients 
with a preexisting Type | luteal phase deficiency. While 
there were some statistical differences also observed in 
the Type II luteal phase deficiency, the Type III luteal 
phase deficiencies showed no statistical difference from 
the normal controls. These data may offer some clues 
as to who might best benefit from progesterone supple- 
mentation in pregnancy. 


It appears clear that those with a preexisting Type | 
luteal phase deficiency not only need progesterone 
support during the luteal phase of the menstrual cycle 
(the post-Peak phase), but they also need progesterone 
support during the course of their pregnancies. In Type 
II luteal phase deficiency, it is likely that progesterone 
support will also be necessary; although, in some cases 
it may prove otherwise. In Type III luteal phase defi- 
ciency, it is likely that progesterone support will be un- 


necessary. 


This makes for a reasonably rational approach upon 
which progesterone therapy can be based. However, in 
actual implementation, it is still somewhat difficult be- 
cause not in all cases is it known whether or not the 
woman has a preexisting luteal phase deficiency to be- 
gin with. Secondly, there will be some degree of varia- 
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Figure 57-17: The luteectomy-induced changes in plasma 
progesterone, intrauterine pressure and clinical progress in 
abortion. A summary of the results of 12 studies. The dark 
red circles and lines illustrate changes in plasma progester- 
one concentration of seven patients who aborted after 
luteectomy. The light red stars and lines indicate the evolution 
of intrauterine pressure in the same seven patients. The dark 
blue circles and lines illustrate the transient decrease and 
subsequent increase in progesterone in five patients whose 
pregnancy was not terminated by luteectomy. The light blue 
stars and lines indicate the lack of evolution of intrauterine 
pressure in the same five patients. Two patients in the first 
group and one patient in the second group had ovariectomy 
instead of luteectomy (From: Csapo Al, Pulkinen MO, Ruttner 
B, et al: The Significance of the Human Corpus Luteum in 
Pregnancy Maintenance. | Preliminary Studies. Am J Obstet 
Gynecol 112:1061-1067, 1972) 
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tion around this rationale: and thus, the only approach 
which appears to be workable is to provide progester- 
one supplementation to those patients with a history of 
previous spontaneous abortion and monitor their 
progesterone levels during the course of the pregnancy. 
Following the progesterone supplementation protocol 
outlined in this textbook; that can be done, and when 
progesterone is no longer needed, it can be discontin- 
ued. This is the approach taken at the Pope Paul VI 
Institute (Figures 57-18, 57-19, 57-20). 


Role of HCG 

et 
Human chorionic gonadotropin (HCG) is a glycopro- 
tein hormone composed of two dissimilar subunits, al- 
pha and beta, joined noncovalently. It is produced by 
trophoblast tissue in normal pregnancy and trophoblas- 
tic disease and at low levels by poorly-differentiated 
cancers, The alpha-subunit of HCG in normal pregnancy 
and trophoblastic disease is composed of 92 amino ac- 
ids. It has two N-late oligosaccharide side chains at- 
tached at amino acid residues 52 and 78, which are 
biantennary and monoantennary types. The beta-sub- 
unit in normal pregnancy and trophoblastic disease is 
composed of 145 amino acids. The beta-subunit con- 
tains two N-late oligosaccharide side chains attached 
to residues 13 and 30, which are of a biantennary type. 
A high proportion of triantennary oligosaccharides is 
found on beta-subunit in patients with persistent tro- 
phoblastic disease.*” 


Serum levels of biologically active HCG rise exponen- 
tially in the first trimester of pregnancy, doubling every 
two days, and rising to a peak at about 10 weeks gesta- 
tion. The HCG levels decrease from the 10th to the 20th 
week of gestation, reaching approximately 20 percent of 
peak levels and remain at this concentration until full 
term. 


HCG has a well-known effect on the corpus luteum. It 
will stimulate the production of both progesterone and 
estradiol. Recent evidence suggests that it also may act 
as a growth and differentiation factor during pregnancy. 
According to experimental results, its mode of action 
may be divided into three sequential phases.*’ 


During the first phase, which begins shortly after con- 
ception and lasts until its occurrence in the serum, HCG 
acts preferentially in a juxtacrine manner. It has been 
shown that HCG administration provokes profound ef- 
fects on paracrine parameters of differentiation (IGFBP- 
1, prolactin) and implantation (LIF, M-CSF). VEGF, a 
cytokine important for neoangiogenesis, is also signifi- 
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Figure 57-18: Progesterone levels at six weekly intervals in 
patients with a definitive endocrine diagnosis of type | luteal 
phase deficiency compared to normal pregnancy controls 
(From: Pope Paul VI Institute research, 2004). 
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Figure 57-19: Progesterone levels at six weekly intervals in 
patients who had a definitive endocrine diagnosis of type I! 
luteal phase deficiency compared to normal pregnancy con- 
trols (From: Pope Paul VI Institute research, 2004). 
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Figure 57-20: Progesterone levels at six weekly intervals in 
patients with a definitive endocrine diagnosis of type III luteal 
phase deficiency compared to normal pregnancy controls 
(From: Pope Paul VI Institute research, 2004), 
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cantly stimulated by HCG suggesting that HCG has a 
role in endometrial vascularization and placentation. It 
has also been shown that luteal rescue with HCG is 
associated with a second wave of angiogenesis and 
vascular stabilization.** 


The second phase is an endocrine one and is marked by 
an appearance of HCG in the paternal serum. Rising 
levels of HCG cause a very rapid elevation of serum 
progesterone reflecting the rescue of the corpus luteum. 
Other endocrine functions of HCG include its intrinsic 
thyrotropic activity as well as a modulation of fetal tes- 
ticular, ovarian and adrenal function.”” 


The third phase may be characterized by the expression 
of HCG/LH receptors on the trophoblastic cells them- 
selves. Before the ninth week of gestation, human vil- 
lous trophoblasts express a truncated HCG/LH recep- 
tor isoform and are probably not responsive to HCG. 
Later, the expression pattern is switched to the full length 
receptor, allowing HCG also to modulate the differentia- 
tion of the trophoblasts themselves. A special feature is 
the self-regulation of HCG biosymphysis which may in 
part explain the unique secretion profile of the hormone 
with peak levels during the first trimester followed by a 
rapid decline after the 10th week of gestation. Thus, 
overall, HCG seems to have a variety of local and sys- 
temic functions in and outside the embryo-endometrial 
microenvironment.” 


A number of investigators have studied the effects of 
HCG administration in the treatment of recurrent spon- 
taneous abortion. These trials have had somewhat mixed 
results. Initially, Svigos*’ treated a group of women with 
recurrent spontaneous abortion and low progesterone 
levels with HCG and found a significant decrease in the 
miscarriage rate. In an [VF population, luteal phase sup- 
port with HCG also seemed to improve pregnancy out- 
come“ and Harrison published a placebo-controlled trial 
of patients with habitual spontaneous abortion (a his- 
tory of the three previous pregnancies ending in spon- 
taneous abortion). An initial dosage of 10,000 IU was 
administered at the earliest diagnosis of pregnancy and 
was followed up with 5,000 IU twice weekly up to the 
12th week of pregnancy and then once weekly up to the 
16th week. Only two of the 32 patients miscarried (6.2%). 
Ina follow-up trial, patients were randomly allocated in 
a double-blind fashion to either HCG or placebo. The 
results were statistically much poorer with the placebo- 
controlled group.*! 


In a follow-up to that study, Harrison failed to confirm 
the previous placebo-controlled data which allocated 
the use of HCG in habitual spontaneous abortion. No 


significant differences were found between the two 
therapies in terms of delivery weight, placental weight 
or neonatal Apgar score and subsequent outcome.” 
This was followed again by a report from Harrison ina 
group of women who had threatened spontaneous abor- 
tion (a different population of patients). In this group, 
the use of HCG was used in a similar fashion but those 
with a history of habitual spontaneous abortion were 
excluded. Only those patients with a history of vaginal 
bleeding prior to the 8th gestation week of a viable in- 
trauterine pregnancy were included. In this population, 
the supplementation with HCG was found to be statisti- 
cally improved over that of bedrest alone.*’ At the same 
time, he reported that the difference between HCG and a 
placebo was not significantly different. He concludes 
by suggesting that it would not be inappropriate to con- 
sider the HCG therapy regimen employed in the study. 
Other studies have also suggested that it can be used 
in recurrent pregnancy loss.“ 


While the reports on HCG use in recurrent spontane- 
ous abortion have been mixed, the weight of the evi- 
dence is in the direction of it being of some value. In 
addition, there are no known side effects to the admin- 
istration of HCG either to the woman or to her baby 
(outside of perhaps some local irritation at the site of 
injection — although, these injections are generally very 
well tolerated). Thus, it seems reasonable to use HCG 
as an additional part of the approach to the treatment of 
women with recurrent spontaneous abortion. 


Genetic and Autoimmune Studies 

——————— 
While it has often been recommended that karyotyping 
the biologic mother and father in cases of habitual spon- 
taneous abortion, such karyotyping is often unproduc- 
tive. It is expensive and most often comes back normal. 
Thus, it is not a factor unless a basic evaluation and 
treatment program is unsuccessful. 


With regard to immunological factors, this is a very com- 
plex area. 


Antiphospholipid antibodies (lupus anticoagulant and 
anticardiolipin antibodies) are the only validated immune 
causes of recurrent miscarriage. However, the overall 
role that this plays in the evaluation and treatment of 
patients with recurrent spontaneous abortion is not yet 
clear, particularly in view of the data presented in this 
chapter. 


Antiphospholipid syndrome (APS) is characterized by 
the presence of circulating antiphospholipid antibod- 


ies in association with specific clinical features, which 
may include thrombosis (either arterial or venous) or 
adverse pregnancy outcomes, most often fetal loss. Preg- 
nancies which are affected by APS but do not result in 
fetal loss can be complicated by severe pregnancy-in- 
duced hypertension, fetal growth restriction or placen- 
tal insufficiency requiring preterm delivery. The term 
antiphospholipid antibodies describes a family of au- 
toantibodies which likely involve a range of target speci- 
ficities and affinities but all of which recognize various 
combinations of phospholipids and/or phospholipid- 
binding proteins.” 


The most commonly detected antiphospholipid antibod- 
ies are lupus anticoagulant, anticardiolipin antibodies 
and anti-B,-glycoprotein I antibodies. Because there is 
no definitive association of specific clinical manifesta- 
tions with a particular antiphospholipid antibody, mul- 
tiple tests (most commonly lupus anticoagulant and IgG 
and IgM anticardiolipin) should be used in seeking the 
APS diagnosis.*° 


The treatment for APS involves supplementing with low- 


dose aspirin (75 mg per day) and possibly the use of 


subcutaneous unfractionated heparin (5000 units ev- 
ery 12 hours). In one study, the combination of these 
two therapeutic agents significantly improved the live 
birth rate.’ In that trial, the heparin was used every 12 
hours. In a second randomized controlled trial, the addi- 
tion of low-molecular weight heparin did not signifi- 
cantly improve pregnancy outcome; although, a high 
success rate was achieved when low-dose aspirin was 
used for APS. In this study, the heparin was used only 
5000 units subcutaneous on a daily basis.** 


Evaluation and Treatment Protocol 

webiste Ha el el eea be eis 
In approaching women with spontaneous abortion, the 
Pope Paul VI Institute takes a somewhat different ap- 
proach. First of all, it identifies miscarriage as an abnor- 
mality rather than simply a frequently occurring normal 
reproductive event. Furthermore, it recognizes that there 
are underlying causes to each miscarriage even though 
we may not always know what they are. Finally, it rec- 
ognizes that there is a significant sense of loss that 
both the mother and the father may experience as the 
result of such an event. Spontaneous abortion is thus 
not taken lightly as a medical event. 


In FertilityCare™ Centers throughout the United States 
and in other countries, women are now beginning to 
track their fertility and identifying, in a prospective fash- 
ion, certain types of events which are known to be as- 
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sociated with miscarriage. These events include the ap- 
pearance of short post-Peak phases, variability in the 
length of the post-Peak phase, and limited mucus cycles. 
Thus, when these events are shown to occur in a pro- 
spective identification, it poses a unique challenge to 
both the FertilityCare™ Practitioner as well as the 
FertilityCare™ Medical Consultant. 


If the patient has never experienced a miscarriage be- 
fore, then these patterns become even more challeng- 
ing. If the woman also experiences significant premen- 
strual symptoms or premenstrual spotting, this also in- 
creases the potential that a luteal phase progesterone 
deficiency might occur and an intervention might be 
necessary. 


In the case of a short post-Peak phase, that interven- 
tion should definitely be made. In these cases, clinical 
observation has shown that miscarriage occurs univer- 
sally in situations such as this. The treatment for this is 
simple. Administering HCG, 2000 units IM (or subcuta- 
neous) on Peak +3, 5,7 and 9 will appropriately lengthen 
the post-Peak phase and support the luteal phase, 
progesterone and estradiol production. In this fashion, 
the pregnancy chances can be significantly enhanced. 
Once pregnancy is achieved, then progesterone should 
be monitored and progesterone supplementation be- 
gun. 


In patients with limited mucus cycles, variable post- 
Peak phases, premenstrual spotting and/or premenstrual 
symptoms, the challenge is more complicated. Here it 
seems reasonable to at least screen the luteal phase 
(presuming no previous miscarriages have occurred) 
with a Peak +7 progesterone and estradiol level. If they 
are low, then implementation of a hormonal support such 
as HCG seems reasonable. The aim in treatment is to try 
to reduce and eliminate the potential for miscarriage al- 
together; although, that is not at all universally pos- 
sible at the present time. 


In a patient who has experienced one spontaneous abor- 
tion, she should be asked to begin charting the CrMS 
and observing for the above biomarkers. After charting 
has begun, then at least a limited hormone profile would 
be reasonable. In this way, the underlying endocrine 
events can be better understood and appropriate supple- 
mentation begun. When two or more spontaneous abor- 
tions have occurred, then a more complete evaluation 
should be undertaken. The plan of evaluation is shown 
in Table 57-14. The patient’s history is taken, she tracks 
her fertility cycle for two cycles and returns for a physi- 
cal examination. At that time, a full series menstrual cycle 
hormone profile, follicular ultrasound series, and diag- 
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Table 57-14: NaProTechnology Evaluation 
Protocol for Patients with Two or More 
Spontaneous Abortions 


e Take the patient's history (upon entry) 
« Chart CrMS for two cycles 
e Return for physical examination and order the 
following: 
e Seminal fluid analysis 
« Full series menstrual cycle hormone profile 
« Screen for APS 
¢ Follicular ultrasound series 
« Diagnostic laparoscopy, hysteroscopy, and 
selective hysterosalpingogram 
« Comprehensive management review 


nostic laparoscopy is undertaken. A seminal fluid analy- 
sis is considered optional depending upon the length 
of time that the patient has been trying to achieve preg- 
nancy. 


This approach will allow the full details of the various 
endocrine parameters of follicular phase and luteal phase 
deficiency to be identified along with any anatomic ovu- 
lation-related abnormalities. In addition, endometriosis 
will be found and can be appropriately treated. 


The treatment approach in patients such as this involves 
a similar approach to the treatment of patients with in- 
fertility. The complete treatment approach is outlined in 
Chapter 45 where the treatment of ovarian and target 
organ dysfunction is outlined. In addition, the patient 
should be screened for APS as previously described. 


Testing for chromosome abnormalities and other more 
complex autoimmune abnormalities are not conducted 
at this point: however, if treatment fails. then such an 
evaluation can be considered and undertaken. 


Table 57-15: Full Series Menstrual Cycle 
Hormone Profile 


+ Day 5: FSH, B-endorphin 

« P-5 through P+2 (every other day): E, 
e P#3;'5,:729, 11: PFE, 

+ P+5, 7. 9: B-endorphin 


+ P+7: Testosterone FSH Total T, 
Free testosterone LH Free T, 
Androstenedione prolactin TSH 
DHEAs Total T, 
Reverse T, 


Ty:rT, ratio 


Once pregnancy is established, these patients are sup- 
ported with progesterone using the progesterone pro- 
tocol outlined in this textbook. In addition, those pa- 
tients who have had two or more miscarriages are also 
supplemented with HCG in the dosage of 5000 IU two 
times weekly through at least the 16th week of gesta- 
tion. 


Results of Treatment 

——————————————————————— 
The results of treatment can be evaluated in a number 
of different ways. First of all, while others have shown 
that the treatment of endometriosis does decrease the 
subsequent risk of miscarriage, the data from the Pope 
Paul VI Institute can now be added to that. In Table 57- 
16, the number of patients with a history of spontane- 
ous abortion prior to treatment and after treatment is 
shown. Prior to treatment, 46.2 percent of patients had 
spontaneous abortions in their previous pregnancies. 
Following treatment, this was reduced to 23.7 percent 
(p=.0065, chi-square analysis and p=.0077 Fisher exact 
test). 


In reviewing the pregnancy outcome in a group of pa- 
tients who had had three or more previous spontane- 
ous abortions (Table 57-17), treatment during their preg- 
nancy with progesterone alone or with progesterone 
and HCG are shown. The miscarriage rate was lower in 
the group of women who had progesterone and HCG, 
but it was not statistically significant (Table 57-18). In 
the group of 119 patients, at their first attempt at preg- 
nancy, 68.9 percent had a pregnancy success. In fol- 
low-up attempts to treat this same group of patients, an 
additional |2 patients had live-born infants, resulting in 
an overall successful pregnancy rate of 79.0 percent. 


Using life table analysis, the pregnancy rates in patients 
who had either two or three previous unsuccessful preg- 
nancies is compared in Figure 57-22. The life table shows 


Table 57-16: Spontaneous Abortion Rate 
Following Conservative Surgery for 
Endometriosis and NaProTechnology' 


Before After 
Treatment Treatment 
Number of patients... n % n % 
without SAB 43 53.8 45 763 
with SAB 37 46.2 14 
Totals 80 100.0 59 100.0 


1. From: Pope Paul VI institute research, 2004 
2 p=.0065 (chi-square =7.415) and p=.0077 (Fisher exact test) 
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a virtually identical success curve, reaching nearly 80 
percent at 24 months, for both situations. In addition, a 
relatively new program for us, treating thyroid system 
dysfunction (TSD) with sustained-release Tis has shown 
promise (Chapter 36). In the first 27 pregnancies there 
have been only two miscarriages (7.4%). This is clearly 
an area for further research. 


Table 57-17: Pregnancy Outcome Summary 
in Patients with 3 or More 
Spontaneous Abortions! (N=119) 


Progesterone 

Progesterone and HCG 
Outcome Measure n % n % 
Full term 32 55.2 40 65.6 
34,0-36.9 weeks 3 5.2 2 3.3 
< 33.9 weeks 3 5.2 2 3:3 
Mid-trimester SAB 2 3.4 4 6.6 
First trimester SAB 15 25.9 12 19.7 |? 
Ectopic preonenny. 3 §.2 1 1.6 
Totals 58 100.1 61 100.1 


1. From: Pope Paul VI Institute research, 2004 
2. Inthis group of 27, 12 subsequently had a live birth (44.4%) 


Table 57-18: Pregnancy Outcome Summary in 
Patients with 3 or More Spontaneous Abortion 
Progesterone Only vs. 
Progesterone and HCG'” 


Progesterone Total 
Progesterone and HCG Group 
n % n % N % 


Pregnancy success 38 65.5 44 72.1% 82 689 
Pregnancy loss 20 34.5 17 27.9 37 31.1 


Totals 58 100.0 61 100.0 119 100.0 


1, From: Pope Paul VI Institute research, 2004 

2. Ofthe total group (N=119), 94 eventually had a successful pregnancy 
(79.0%) 

3. p=4359 
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Figure 57-21: The solid lines show the growth in the gesta- 
tional sac size (GSS) in patients having a normal pregnancy. 
The dotted lines show the GSS in patients who ended up 
miscarrying (From: Cunningham DS, Tichenor JR, Opsahi MS: 
Ultrasonographic Characteristics of First-Trimester Gestations 
in Recurrent Spontaneous Aborters. J Reprod Med 40:565- 
570, 1995). 
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Figure 57-22: A Kaplan-Meier life table curve comparing 
the cumulative pregnancy rates of patients with histories of 
either two or three spontaneous abortions. The pregnancy 
rates are not statistically significantly different (with treat- 
ment) (From: Pope Paul VI Institute research, 2004). 
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Figure 57-23: This is a 34-year-old, gravida 11, para 4, who had six previous spontaneous abortions. 
Four of these were in the first trimester and two of them were in the second trimester. They were 
associated with subchorionic hemorrhage, and bleeding at the time was very heavy. She underwent 
evaluation at the Pope Paul VI Institute and was found to have endometriosis, an anatomically normal 
ovulation by ultrasound, and an extremely suboptimal periovulatory estradiol and suboptimal progester- 
one and E, profile during the postovulatory phase of the cycle. She was treated with low-dose 
clomiphene mucus enhancers, pre-Peak HCG (200 IU) and sustained-release T,. When she became 
pregnant, the pregnancy was supported by progesterone and HCG. At 18 weeks, she had contractions 
which broke through Terbutaline and was given a course of Rocephin. She eventually delivered a 
healthy baby at full term without any further complications (From: Pope Paul VI Institute research, 2004). 
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Figure 57-24: This is a 44-year-old gravida 7, para 1, who had six previous spontaneous abortions. 
These miscarriages were all in the first trimester of pregnancy. She was evaluated and found to have 
endometriosis, a suboptimal periovulatory estradiol profile and a significant decrease in her 5-value 
progesterone sum, postovulatory. Ovarian ultrasound series was normal. Both her and her husband's 
karyotypes were normal. She was treated with low-dose clomiphene, post-Peak HCG and mucus 
enhancers. She received progesterone and HCG when she was pregnant. At 22.4 weeks, after 
having contractions, her cervix was 2.45 cm on ultrasound, with 12.5 mm of endocervical nippling, 
and the internal os was dilated 16.9 mm. She underwent a cerclage. She also received Terbutaline and 
cefoperazone. At 38 weeks, she had a repeat cesarean section with a healthy full-term infant (From: 
Pope Paul VI Institute research, 2004). 
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Early Pregnancy Loss: 
Challenging Current Paradigms 


ver the years, there has been an assertion in repro- 

ductive medicine that the natural wastage of hu- 
man embryos is extremely high. It has been estimated, 
for example, that at least 73 percent of natural single 
conceptions have no real chance of surviving six-weeks 
gestation.' Furthermore, that wastage is noted to occur 
“prior to clinical recognition.” Often, this type of data is 
used to justify in vitro fertilization because, as noted by 
some authors, “IVF conceptions do nearly as well as 
natural pregnancies after clinical recognition.”' 


The discussion on early human wastage began with 
studies by Hertig and Rock in 1956. These investigators 
studied 34 “human ova” within the first 17 days of de- 
velopment obtained from 211 patients who had had a 
hysterectomy after being encouraged to have inter- 
course prior to the surgery. Depending upon which of 
their papers you believe, 13,7 10, 11,* of the “ova” were 
abnormal. Their work is essentially one ofa kind since it 
has never been repeated. From this study, the claim was 
made that 50 percent of early embryos are lost. This 
comes from a sub-section of the Hertig-Rock study in 
which 4 out of 8 (50%) of “ova” recovered prior to im- 
plantation were considered to be abnormal. This small 
series and its evaluation is problematic. 


There is a serious question as to whether or not the 


“ova” that were recovered free-lying in the uterus and 
tubes, were ever fertilized. It is now well known that 
cleavage alone is not enough to establish the occur- 
rence of fertilization, since unfertilized mammalian (in- 
cluding human) ova often exhibit degenerative changes 
which resemble cleavage (parthogenetic cleavage).° 
Shettles has aspirated unfertilized ova from perfectly 
intact ovarian follicles that were cleaved to the morula 
and early blastocyst stages.° 


The claim that a high number of conceptuses were lost 
early in their development was encouraged by a hypo- 
thetical analysis presented by Roberts and Lowe.’ Their 
estimate that 78 percent of conceptuses were lost was 
based on a series of presumptions which were unten- 
able, including an estimate of the number of annual acts 
of coitus and annual acts of unprotected coitus. 


The natural embryo loss has been difficult to determine 
because of the complex nature of obtaining reliable in- 
formation. In general, the best data available, however, 
have come from a number of investigations which have 
been conducted in various animal species.*'? In all of 
these studies, control animals were evaluated in an ap- 
proximated natural state. In these mammals, the sponta- 
neous fetal loss was consistently less than 15 percent 
and the preimplantation loss, | to 3 percent. 
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More recently, Wilcox, et al.,'* using daily urine speci- 
mens to evaluate B-HCG in 221 healthy women attempt- 
ing to conceive, identified 198 pregnancies by an in- 
crease in the B-HCG level near the expected time of im- 
plantation. Of these, 22 percent ended before pregnancy 
was “detected clinically.” 


In 1999, Wilcox, et al., further investigated this issue."* 
In 189 pregnancies where daily urine samples were again 
analyzed for B-HCG, 75 percent lasted at least six weeks 
in duration past the last menstrual period and the re- 
maining 48 pregnancies (25%) ended in early loss. 
Among the pregnancies that lasted six weeks or more, 
the first appearance of chorionic gonadotropin occurred 
6 to 12 days after ovulation. One of the interesting find- 
ings in this particular study was the relationship of early 
pregnancy loss to the timing of implantation. Using an 
endocrine parameter for the timing of ovulation, their 
data suggested that the early loss increased as the time 
of implantation was delayed. If implantation occurred 
by the ninth day, 13 percent ended in early loss. This 
proportion rose to 26 percent with implantation on day 
10, to 52 percent on day |] and 82 percent after day 11. 
This is a unique contribution and should be the subject 
of further investigation." 


These latter two studies by Wilcox, et al., seriously chal- 
lenge the early estimates of 50 to 78 percent early preg- 
nancy loss. These studies were well designed and used 
a very precise measurement for B-HCG. And yet, even 
more recently, the claim that human reproduction is “rela- 
tively inefficient with a presentation that 75 percent of 
pregnancies represent a failure of implantation and, are 
therefore, not clinically recognizable” continues to be 
made.'* 


Table 82-1: Pregnancy Loss Prior to 
20 Weeks Outcome Data 
Pope Paul VI Institute 
Total Pregnancies - 1,704 


Outcome n % 

Spontaneous abortion 264 15.5 
Mid-trimester SAB 65 3.8 
Ectopic 32 1.9 
Induced abortion a 0.2 
Totals 365 21.4 


Pope Paul VI Institute Evaluations 

pita Rel sia isaac 
This issue has been examined at the Pope Paul VI Insti- 
tute in a couple of different ways. First of all, the overall 
incidence of pregnancy loss prior to the 20th week of 
pregnancy has been evaluated for 1,704 consecutive 
pregnancies (Table 58-1). This shows an overall preg- 
nancy loss rate of 21.4 percent with 15.5 percent repre- 
senting early miscarriages (within the first 12 weeks of 
pregnancy, 3.8 percent in the middle trimester of preg- 
nancy, a 1.9 percent incidence of ectopic pregnancies 
and a 0.2 percent incidence of induced abortion. 


In further evaluating this more specifically, an evalua- 
tion was made of 363 cycles in which the early evalua- 
tion of serum B-HCG was performed. This included 185 
in which the result was positive and 178 cycles in which 
the B-HCG was negative. These were quantitative B- 
HCGs (Table 58-2). One of the questions asked was 
whether or not “clinical signs of pregnancy” were present 
or absent. This is very poorly defined in those studies 
which have previously been done. It was found that in 
all cases in which there was a positive B-HCG, clinical 
signs of pregnancy were present. In those patients who 
had a negative B-HCG, the clinical signs of pregnancy 
were absent (Table 58-3). Because these patients were 
charting their menstrual and fertility cycles with the 
CrMS, they could identify clinical signs of pregnancy, 


Table 58-2: Results of Serum B-HCG Testing 
Pope Paul VI Institute 
(N=363 cycles) 


Result n % 

Positive 185 51.0 
Negative 178 49.0 
Totals 363 100.0 


Table 58-3: Results of BbHCG Testing and 
Presence or Absence of 
Clinical Signs of Pregnancy — 
Pope Paul VI Institute (N=363) 


igns of P) 
Result Total Present Absent 
B-HCG n n % n % 
Positive 185 185 100.0 0 0.0 
Negative 178 0 0.0 178 100.0 
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which before this time would have gone unnoticed. In 
Figure 58-1, an a of a patient who had a positive 
B-HCG on Peak +22 of 27.7 followed by a decrease to 7. | 
on Peak +24 anda wheavy menstrual period on Peak +25 
shows that this prolonged post-Peak phase was clinical 
evidence of pregnancy. This has been referred to as a 
“chemical pregnancy.” 
such an event is not known. For example, does a true 
conception occur in cycles such as this? Is there really 
an early embryo, or this the result of a completely ab- 
normal physiologic event to which trophoblastic tissue 
is present, B-HCG is produced and the post-Peak phase 
delayed? The answer to these questions are not yet 
known, but should be pursued to be better understood. 
In the author’s experience with these types of pregnan- 
cies, almost invariably, the post-Peak phase is prolonged 
and this prolongation is almost always 18 days or greater 
in duration. (Table 58-3). 


This evaluation of B-HCG was conducted in a very high- 
risk population. The results of the 185 positive B-HCGs 
are tabulated in Table 58-4. The overall pregnancy loss 
rate was 24.9 percent and four of the 185 pregnancies 
could be considered early losses that were either subtle 
or “subclinical” (2.2%) but all with prolonged post-Peak 
phases. 


A different approach has also been undertaken to ana- 
lyze this. In this approach, a group of infertility patients 


However, the exact etiology of 


undergoing analysis of their post-Peak hormone pro- 
files were further examined. In reviewing these, the 
progesterone levels on Peak +11 were observed. It has 
been shown that serum progesterone exhibits a very 
rapid response to the presence of increasing levels of 
B-HCG.'* An example ofa normal pregnancy with rising 
levels of progesterone is shown in Figure 58-2. 


By looking at the post-Peak progesterone profiles and 
identifying increasing Peak +11 progesterone levels, one 
can obtain indirect evidence of an existing pregnancy 
at its very earliest stages. In addition, those cycles in 
which the Peak +11 progesterone was seen to increase 


Table 58-4: Outcome of Positive B-HCG Tests 
Hisk-Risk Pregnancies 
Pope Paul VI Institute (N=185) 


Outcome n % 

Normal pregnancy 139 75.1 
Overt spontaneous abortion 38 20.5 
Ectopic pregnancy 4 2.2 
Early spontaneous abortion’ 4 2.2 


Totals 185 100.0 


1. But clinical signs of pregnancy were present 
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Figure 58-1: In the first case, a positive pregnancy test was obtained on P+16 and her period started on P+23. This 22-day post- 
Peak phase (prolonged) is a common finding in early pregnancy loss and is, de facto, a “clinical sign of pregnancy.” In the second 


case, a positive pregnancy test was observed on Peak+25. A period started on Peak +26 and her B-HCG decreased to 7.1. This 
is another example of an early pregnancy loss with “clinical signs of pregnancy” observed when charting the CrMS. 
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Figure 58-2: In this example, progesterone assessed during the cycle of pregnancy shows an increase on both Peak +9 and Peak 
+11. It has been shown that the progesterone response is very rapid when stimulated by the production of B-HCG in early 
pregnancy. '® 


were further evaluated by performing serum B-HCG lev- 
els on that blood sample. Not all of these have positive 
B-HCGs. Thus it can be concluded that in those cycles 
in which the progesterone levels are decreasing or in 


those cycles in which the progesterone level has in- Table 58-5: Estimated Early Pregnancy Loss 
creased but the B-HCG is absent, no pregnancy existed. Based upon Analysis of 
These data are summarized in Table 82-5. Rising P+11 Progesterone Level in 


Profiles of Infertility Patients 
In this series, there were 590 menstrual cycles in 590 


patients that were examined using the post-Peak proges- e % 
terone profile. Of these, 36 cycles exhibited a rising level Number of profiles examined 590 

of progesterone on P+11 (6.1%). The percent of posi- Number and percent with rising 36 61% 
tive B-HCGs observed in the presence of an elevated P+11 progesterone level 

Peak +11 progesterone level was determined to be 11.1 Percent positive B-HCG in 11.1% 


presence of rising P+11 
progesterone level’ 


wastage in this evaluation was 0.67 percent. 
a eine : P Estimated early pregnancy 0.67% 
wastage (6.1% x 0.11) 


percent. Thus, the overall estimated early pregnancy 


When one combines these two types of evaluation, the 
e legen Ag i certiee 1, Based on analysis of §-HCG on nine patients with nsing P+11 

use of early B-HCG levels and an evaluation of rising progesterone levels. One of the nine had positive -HCG on P=11 
levels of progesterone late in the luteal phase for a total a5} 

of 775 cycles, an early pregnancy loss rate in the range 
of 0.67 to 2.2 percent was identified. This has been more 
consistent with the studies that were done in studies of 
mammals which showed an early pregnancy loss of one 


to three percent. In addition, these patients who have 
early pregnancy losses, almost invariably have clinical 
signs of pregnancy. 


Final Note 

—. 
Ever since the original work of Hertig and Rock in 1956, 
it has been claimed that the human reproductive system 
is extremely inefficient because there is a very high rate 
of early pregnancy loss. As studies have become more 
and more refined, it appears that the original claims of 
50 to 78 percent early pregnancy loss are not compat- 
ible with current studies. Wilcox, et al.,'* has shown 
much lower rates than previously presented. 
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Fertility, Conception, and Childbirth in 
Women of Mature Reproductive Age: 
New Hope through NaProTECHNOLOGY 


Tracey Parnell, M.D. 


We in their thirties or forties who wish to achieve 
a successful pregnancy may well face challenges 
not experienced by their younger counterparts. Some of 
the difficulties encountered by these women may in- 
clude difficulty conceiving and infertility.| Once con- 
ception has occurred these women may then experience 
significantly higher rates of miscarriage,* medical com- 
plications during pregnancy’ and perinatal problems 
such as premature delivery and infants with low birth 
weights.*° The implications of such complications are 
far reaching,*”’ both in terms of the medical and societal 
needs of the child and the family. For many couples 
hoping to achieve successful pregnancy and childbirth, 
the only option presented to them has been to employ 
artificial reproductive technologies (ART) aimed at cir- 
cumventing what has been seen as the unavoidable and 
irreparable effects of time on the human reproductive 
system. 


New and exciting research into Natural Procreative Tech- 
nology (NaProTECHNOLOGY ~ NPT), however, brings 
into question the inevitability of these outcomes and 
the reproductive theories underlying them. In fact, NPT 
research would suggest that perhaps many of these 
women are actually suffering from correctable disease 
and dysfunction of the reproductive system, not simple 
aging. NPT, which seeks to diagnose reproductive ab- 


" 


normalities and restore normal reproductive function, 
offers new hope for couples of mature reproductive age 
who wish to achieve their dreams of a successful preg- 
nancy and healthy child. 


This chapter will seek to outline the scope of the prob- 
lem and the evidence that NPT can address some of the 
physiologic abnormalities that contribute to infertility 
and perinatal difficulties encountered by the mature 
gravidae, in particular, premature birth and delivering 
low birth weight infants. A brief review of some of the 
theories of reproductive aging will provide a background 
for understanding why NPT may be more effective in 
dealing with this issue than ART. 


Review of the Problem 

itil i aces 
The latter half of the 20th century heralded fundamental 
societal changes in the developed world; changes which 
have seen a significant demographic shift in the aver- 
age age of women wishing to achieve pregnancy’. Dur- 
ing and after World War II, women began working out- 
side the home in record numbers. For many women, the 
focus shifted from marriage and family to education and 
career advancement.’ Changes in sexual norms and re- 
productive health that occurred in the 1960s and early 


803 


804 


The Medical and Surgical Practice of NaProTECHNOLOGY 


1970s further contributed to this demographic shift."” 
As aresult, more women than ever before are trying to 
conceive in their 30s and 40s. Many find, however, that 
becoming pregnant is increasingly difficult. 


The American Society for Reproductive Medicine esti- 
mated that nearly 20 percent of women wait until after 
age 35 to start their families.'' In terms of fertility and 
maternity, patients aged 35 and older are considered to 
be of advanced maternal age. Women of this age are 
often noted to be at higher risk for instrumented or cae- 
sarean delivery,'* medical prenatal complications, pre- 
mature delivery and the delivery of low-birth weight 
infants.'* In particular, the delivery of a preterm, low- 
birth weight infant is associated with significant short 
and long-term health complications that may have last- 
ing consequences not only for the child and family, but 
the healthcare system and society at large.'* 


For couples who are experiencing difficulties conceiv- 
ing, the use of assisted reproductive technology (ART), 
in particular in vitro fertilization (IVF), has become the 
recommended treatment of choice by infertility special- 
ists. For women of advancing reproductive age, some 
reproductive specialists even recommend IVF as the 
first step in dealing with infertility.'° The reasons be- 
hind this advice lie largely in the fact that, the older the 
patient, the less likely the success of ART. IVF is not, 
however, particularly successful in treating women age 
38 and older (Table 59-1)!°and it is not without its own 
risks. 


Numerous studies on IVF conceptions and births have 
documented the high incidence of twin and higher or- 
der pregnancies that result from this procedure.'”'* Some 
countries are even moving towards restricting the num- 
ber of embryos that can be transferred in order to de- 
crease this serious complication.'” A 1997 study by 
Hildebaugh, et al., estimated the cost of perinatal in- 
hospital care for twins at $37,947 and triplets at $109, 
765.*° Using data from the CDC Reproductive Health 
ART database for the year 2000, this calculates to a cost 


Table 59-1: Live Birth Rate per Treatment Cycle 


by Age 
Live birth rate/ 
treatment cycle % Success 
All ages 9,139 / 37,469 24.4 
Age < 37 years 10,528/49,518 21.3 
Age > 38 years” 1,389/12,049 11.5 


* Indicates calculated from HFEA data 


From: Human Fertilisation and Embryology Authority Provisional National 
Data Statistics IVF from 01/04/1999 to 31/03/2001 with 68 clinics reporting. 


of over $585 million dollars for twins born through IVF 
and an additional $346 million dollars for in-hospital care 
of triplets. This does not take into account ongoing 
healthcare issues, including the increased risk of cere- 
bral palsy or blindness.*! As well, some studies are now 
suggesting that these children are at increased risk of 
rare diseases such as retinoblastoma” and congenital 
cancers,” possibly secondary to problems with genetic 
imprinting that occurs during initial fertilization and early 
embryo development under conditions that arise from 
exposure to artificial culture media. 


Whether at risk or not, many parents are willing to ac- 
cept the chance of twin or higher order pregnancy in 
order to have a child. Few, however, are made aware of 
the increasing evidence to suggest that singleton preg- 
nancies are also at risk of serious perinatal complica- 
tions. Numerous recent studies have demonstrated that 
the risk of premature labor and of having a low-birth 
weight infant are not restricted to those of twin or higher 
order pregnancies.**** In 2004, the British Medical Jour- 
nal published a systematic review of all controlled stud- 
ies of ART perinatal outcomes between 1985 and 2002. 
It concluded “...that singleton pregnancies from as- 
sisted reproduction have a significantly worse perina- 
tal outcome than non-assisted pregnancies.” What is 
still unclear, however, is whether NaProTECHNOLOGY 
offers greater hope of successful pregnancy and deliv- 
ery of a healthy child for women of advancing repro- 
ductive age. 


NaProTECHNOLOGY and Perinatal 
Outcomes 
a 
In 2002, researchers with the International Institute of 
Restorative Reproductive Medicine (IIRRM) began a 
review process to examine outcomes of patients pre- 
senting for NPT treatment in Ireland. This information 
was analysed from existing databases. The results of 
these studies clearly demonstrated that NPT was an 
effective option for couples experiencing infertility, with 
an overall success rate of 43.1 percent, calculated by 
24-month life-table analysis.*’ What though of those 
women in the advanced reproductive age category? 


Separate analysis (Table 59-2) shows that women 38 
and older, who had not previously undergone IVF are 
able to achieve rates similar to the overall success rates 
achieved in the study population. Those women, how- 
ever, who had undergone IVF, had lower success rates 
with 15.1 percent achieving live birth. 


Although notably lower then their non-IVF counter- 
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Table 59-2: Live Births by Age Categories and 
History of Previous IVF Attempts 
(Ireland Database) 


Live 
birth rate 
for those 

continuing 
up to 
No. of Crude  24months 
No. of treatment live birth of NPT 
Patient category patients episodes rate treatment 


No previous IVF 296 301 20.3 43.8 
Age 38 years and older 

Previous IVF 161 161 15.1 25.3 
Age 38 years and older 


* Calculated using life-table anayisis 


Table 59-3: Selected Pregnancy Outcomes, [VF 


All ages Age > 38 years* 


Live birth rates/ 10,528/49.518 1,389/ 12,049 


treatment cycle 


Percentage live births per 21.3% 11.5% 
treatment cycle 

Singleton 8810 

Twin births 3081 

Triplet births 235 

% of multiple births/ 27.3% 
live births* 


% of twin births/live births* 25.4% 


Indicates calculated from HFEA data 


From: Outcomes of IVF in Human Fertilisation and Embryology Authority Provi- 
sional National Data Statistics from 01/04/1999 to 31/03/2001 with 68 clinics 
reporting 


Table 59-4: Rates of Preterm Birth, 
Low Birth Weight, and Multiple Pregnancy Rate in 
NPT Pregnancies for Women 
Age 35 and Older and for the General Population 
(Ireland Database) 


Population 
NaProTECHNOLOGY Norms (UK) 


Rate of preterm birth 5.9% 7.0% 
(<37 weeks) 

Rate of low birth weight 4.6% 6.0% 
infants 

Multiple pregnancy rate 3.3% 1.0% 


parts, this number still compares favorably to the aver- 
aged two-year success rate quoted by the Human 
Fertilisation and Embryology Authority (Table 59-3).°* 
Although success rates are quoted per treatment cycle 
and thus are difficult to compare to the NPT program 
success rates, other studies have shown similar poor 
results for this age category. What is of more important 
consideration in Table 59-3, however, is the overall high 
rate of multiple pregnancy reported. 


Here too research is providing new hope. A review of 
women seeking to achieve successful pregnancy using 
NPT examined the incidence of multiple pregnancy, 
preterm delivery, low birth weight and admission to NICU 
and neonatal complications in women who were age 37 
or older in the year of delivery. The results would sug- 
gest that women of this age category who conceive 
using NPT are at no greater risk for experiencing these 
complications then the general population.” 


An additional analysis of the database for women aged 
35 and above also revealed similar trends (Table 59-4). 


A more in-depth review of the data, from February 1998 
until May 2003, records 413 conceptions in the Irish 
database, 230 of these to 191 women age 35 or greater at 
the time of conception. Of these, 190 were first concep- 
tions, 34 were second conceptions and 6 were third con- 


Table 59-5: Characteristics of Pregnancies 
Among Women Age 35 and Older 
(Ireland Database) 


Number of couples 191 
Conceptions 230 
Number of live births 151 
Twin pregnancies 5 
Number of miscarriages/ectopic pregnancy 77 
Mean number of weeks on hormone support 18.4 


during pregnancy 


Table 59-6: Characteristics of Women Age 35 or 
Older Conceiving with NPT 
(Ireland Database) 


Average age of woman (range 35-44 years) 37.9 
Number of cycles of previously failed IVF 42 

Mean number of years of infertility 46 
Average number of months of NPT treatment 9.0 


prior to conceiving 
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Table 59-7: Population Studies on Risk of Preterm Birth, 
Low Birth Weights, and Multiple Pregnancies 
after Conception with IVF 


Friedler, 
Beral, Doyle Schieve, Saunders & Mashiach, 
& Maconochie*® et al.’ Lancaster? and Laufer® 
Population size 1267 9873 3503 1149 
Year of study 1978-1987 1996-1997 1986 1982-1989 
Study location United Kingdom United States Australia Israel 
Rate of preterm 24% na* 17.8% 28.6% 
birth (<37 weeks) 
Rate of low birth 32% 26.2%"* 36.4% 23.8% 
weight infants 
Multiple pregnancy rate 23.0% 56.0% 22.0% 23.6% 


* Not noted in study 


** Singleton pregnancies only 


ceptions. From this there were 151 live births, 77 miscar- 
riage or ectopic pregnancies (Table 59-5), with one preg- 
nancy on-going and one with an unknown outcome. Of 
the 151 live births, birth weight data was available for 
109 infants and gestational age was known in | 16 cases. 


Numerous studies have highlighted the increased risk 
of multiple pregnancies, premature births and the birth 
of low birth weight infants after 1 VF. Table 59-7 shows 
the results from four large scale international popula- 
tion studies examining the outcome of IVF births. Al- 
though the American review by Schieve, et al., focused 
largely on the incidence of multiple births in the data 
recorded by the Center for Disease Control (CDC), the 
incidence of preterm births would be expected to be 
high, particularly in light of a 56 percent multiple birth 
rate. These results are for all patients, and all ages who 
have undergone ART. This is a striking contrast to the 
corresponding NPT data for multiple births, premature 
delivery and low birth weight infants as listed in Table 
59-4. It must be remembered that unlike the previous 


Table 59-8: Distribution of Gestational Age at Birth 
(N=101) (Ireland Database) 


Weeks of gestation Number born Percent 


37 weeks or > 95 94.1 
36 weeks 3 3.0 
35 weeks 3 3.0 
34 weeks 0 0.0 
33 weeks 0 0.0 
32 weeks 0 0.0 


studies in women of all ages, this data was restricted to 
a population of woman at high risk for these complica- 
tions by reason of their advanced maternal age (35 — 44, 
average 37.9) and lengthy history of infertility (4.6 years 
on average) (Table 59-6). 


Table 59-8 shows the distribution of gestational age at 
birth in patients treated with NaProTECHNOLOGY. It 
shows that in NPT conceived pregnancy the majority 
of infants (94.1%) were born at 37 weeks or beyond. 
There were no infants born earlier than 35 weeks. This 
gives a prematurity rate of 5.9 percent. In addition, there 
were only 5 of 109 recorded birth weights that were 
<2500 grams, for a low birth weight rate of 4.6 percent 
(5/109); with the incidence of very low birth rate (<1500 
grams) being 0.9 percent (1/109). 


These numbers compare favorably to the national aver- 
age of the general population for the United Kingdom 


Table 59-9: Summary of Perinatal Outcomes 
Comparing ART to NaProTechnology 


ART NaProTECHNOLOGY* 
% % 
Multiple pregnancy rate 22.0-56.0 3.3 
Rate of preterm birth 17.8-28.6 5.9 
(<37 weeks) 
Rate of low birth weight 23.8-36.4 46 
infants 


1, These are the range of the outcomes cited in Table 59-7 for ART pregnan- 
cies 


2 Women of mature reproductive age only (35 and older, average age 37.9 
years) 
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during this timeframe. Although further studies are 
needed and currently on-going, this would certainly 
support the notion that NPT is able to reduce the risk of 
premature labour and delivery and improve low birth 
weights in high risk women over the age of 35 with a 
history of infertility. 


A summary of these perinatal events comparing ART 
with NaProTECHNOLOGY is presented in Table 59-9. 
There is no question that the perinatal outcomes in this 
group of women of mature reproductive age is signifi- 
cantly better than those outcomes reported in the litera- 
ture through a representative selection of reports. The 
multiple pregnancy rate, rate of preterm birth and the 
rate of low birth weight infants is significantly lower in 
those women treated with NaProTECHNOLOGY. 


NPT and ART Perinatal Outcomes: 
Why the Difference? 
en 
It would appear that NPT may decrease the risk of hav- 
ing a low birth weight infant or premature delivery. The 
risk of these complications is known to be increased in 
ART conceptions, either directly through the procedure 
itself or by the fact that ART does not address the un- 
derlying physiologic abnormalities that cause infertil- 
ity, particularly in women over age 35. 


There are a number of theoretical reasons why this would 
be so. Many infertility experts believe that the failure of 
IVF in older women is a result of increased risk of 
aneuploidic or genetically abnormal embryo formation, 
secondary to instability in the older oocyte harvested. 
In order to overcome this, ART may offer pre-implanta- 
tion genetic screening or oocyte donation. Neither of 
these techniques claims to correct other underlying 
physiologic conditions that may contribute to these 
abnormalities. These techniques do, however, result in 
some improvement in the live birth rates in the mature 
gravidae. They do not change, however, the risk of peri- 
natal complications. ART is also associated with a marked 
increase chance of twin or higher order pregnancies, 
another well documented risk for premature delivery, 
low birth weights, and perinatal complications.“ 


NPT however, seeks to normalize the physiologic con- 
ditions under which conception takes place. During the 
critical times of ovulation, fertilization and implantation, 
the ova and subsequent embryo are bathed in a com- 
plex and intricate array of biochemical salts and pro- 
teins, each playing an essential role in ensuring the suc- 
cess of the biological processes underway. By normal- 
izing physiologic parameters, NPT hopes to maximize 


the periconceptual hormonal milieu, striving for the ideal 
conceptual environment. This would hopefully avoid 
any adverse chemical impact on not only the gametes, 
but on the developing embryo, particularly in the cru- 
cial and fragile early stages of development. 


There is no denial that there are changes seen in the 
female reproductive system with age, including in- 
creased risk of infertility, pregnancy and perinatal com- 
plications, and an increased risk of genetic abnormali- 
ties.°° The question though is whether these changes 
represent the norm for this age group or a population in 
whom physiologic abnormalities are present. A review 
of the concept of reproductive potential and the theo- 
ries of reproductive system aging may help to better 
explain NPT research outcomes, which seem to largely 
support the latter theory. 


Reproductive Potential 

——. 
Why is it that some women in the thirties and early 
forties are able to achieve pregnancy with little diffi- 
culty or complications and others are not? Is the timing 
of the inevitable aging process pre-programmed or a 
result ofa series of complex interactions between inter- 
nal and external factors? If'so, can these factors be iden- 
tified and modified to allow the individual to maximize 
their fertility until reaching the limits of their biologic 
potential? 


It is well accepted that there is a natural tendency to 
decreasing fertility with age.*® Evidence to support this 
exists both in the animal kingdom and in population 
studies in communities in which confounders such as 
contraceptive use and sterilization procedures are not 
found.*’ They do not, however, assess changes in fre- 
quency of intercourse, nor do they assess desire for 
children and use of such practices as coitus interrup- 
tus. We are also limited, however, in drawing conclu- 
sions from these studies as many of them were con- 
ducted prior to the sweeping changes that have oc- 
curred in the last few decades. It does though provide 
some baseline for discussion. 


One such oft-quoted study was done on Hutterite com- 
munities in the 1950’s.** Women in the community would 
usually only have one married partner and would not 
actively use any form of family planning. The rate of 
infertility for women in their twenties was about 3.5 per- 
cent; but increased to 7 percent for women at age 30 
and I percent for women at age 35. After the age of 35, 
there was a significant increase in infertility (33% at age 
40) until by the time they were 45, 87 percent of women 
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were considered infertile. By age 50, 100 percent of 


women were infertile. It would seem that at least a sig- 
nificant proportion of the female population hoping to 
conceive in their 30s or early 40s should be able to do 
SO. 


The concept of a woman’s reproductive potential thus 
incorporates what should be the normal ability to con- 
ceive in the absence of specific conditions. This con- 
cept of reproductive potential should help delineate what 
are likely inevitable age related changes from those ab- 
normal reproductive conditions that are more likely to 
occur in the reproductive mature woman. 


Reproductive Aging Theories 
en 
However, before we can assess the reproductive poten- 
tial of the individual, it is necessary to have a funda- 
mental understanding of the processes involved in the 
aging of the reproductive system. The female reproduc- 
tive system is the result of the complex interaction be- 
tween numerous biochemical pathways, intricately co- 
ordinated by several target and response organs within 
the human body. There are a number of theories as to 
how significant the contribution is of each of the com- 
ponents of the system to the decline of fertility seen 
with aging. The two main theories center around the 
contribution of the aging of the oocyte itself versus 
changes seen in the hypothalamic-pituitary access. 


The first theory is that the aging process is inevitably 
tied to the deterioration of the oocytes stored in the 
ovary. Oocytes are initially formed in utero and have 
undergone their first meiotic division at around the fifth 
month of gestational age. It is in this stage of develop- 
ment that they are stored as primary oocytes, some 
200,000 at puberty, awaiting the biochemical “on™ switch 
that signals the onset of menarche and that repeatedly 
occurs throughout the reproductive lifespan of the 
woman.” 


How, though, is it determined which primary oocyte will 
undergo further growth and ovulation. which will be- 
come atretic and which will never respond to stimuli? 
This question is one of the great mysteries of the female 
reproductive cycle, and certainly an area for research in 
the future. If it were possible to determine what triggers 
ovulation rather then quiescence or atresia it maybe 
possible to further recruit primary oocytes well into the 
later reproductive years. 


As it is understood currently, the pituitary hormones, 
luteinizing hormone (LH) and follicle stimulating hor- 


mone (FSH) initiate oocyte maturation and ovulation, in 
a complex feedback loop involving the ovarian hor- 
mones estrogen and progesterone. The preovulatory 
LH surge restarts the process of meiotic development 
for the oocyte. This process is thought to be mediated 
by several protein complexes, which play a role in the 
inhibition or initiation of the meiotic development of the 
cell. Following the LH surge a number of new biochemi- 
cal signals are produced by the cell. This phase of growth 
involves the production and storage of significant 
amounts of metabolic substrates, proteins and MRNA. 
An alteration or abnormality at this stage may well ad- 
versely affect the process of fertilization and eventual 
embryo development.*” 


ART experts would argue that the flaw is a result of 
aging of the oocytes themselves, as is evidenced by 
the increased risk of genetically abnormal embryos, most 
often miscarried, and the improvement in ART live birth 
rate noted with egg donation from younger women." 
This improvement, however, does not necessarily mean 
that the original primary oocyte itself was flawed. Alter- 
natively, once it was exposed to the environment in- 
duced by the procedure of oocyte retrieval it could have 
become dysfunctional. Could this dysfunctionality in- 
dicate inherent age related instability? Yes, perhaps. 
Although the question that must then be asked given 
the complexity of the interactions of the oocyte and its 
environment is, if these degenerative changes exist, are 
they in fact a result of abnormal micro-environmental 
changes that adversely affect the initial meiotic reacti- 
vation process or the production of cellular hormonal 
signals? Perhaps, like many things that are aging, the 
oocyte merely becomes less tolerant of change and dis- 
ruption in its environment over time. Again, NPT spe- 
cifically seeks to ensure an ideal periconceptual envi- 
ronment, and, as such, if these are in fact post-ovula- 
tion or post-fertilization effects, NPT may well prevent 
some of these abnormalities from occurring. 


The question remains, is decreased fertility in the older 
reproductive woman solely a product of inherent de- 
generation of the genetic material of the oocyte, which 
may have been produced forty years prior, or are sig- 
nificant changes also attributable to changes in the 
hypothalamic-pituitary control mechanisms? It must be 
remembered that the hypothalamic-pituitary system also 
seems to play an important role in early, and on-going 
pregnancy and pregnancy outcomes.” The poor results 
achieved with ART and the outcomes seen with NPT 
would support the theory that abnormal hypothalamic- 
pituitary function contributes significantly to these ad- 
verse outcomes. 


The complex hormonal environment in which ovulation 
and fertilization takes place is controlled by the hypo- 
thalamic-pituitary axis, which also shows increased 
changes with age.** The initial process of ovulation and 
fertilization is critical not only for the early stages of 
development and implantation but the events that oc- 
cur during these phases actually set the stage for suc- 
cess of the rest of the pregnancy. Like much of bio- 
chemistry, the biochemical signals produced early are 
believed to influence each subsequent action; an error 
early on may well have profound and devastating ef- 
fects. 


Work originally done by Barker correlating low birth 
weights and prenatal maternal nutrition with subsequent 
adult offspring health complications has proven con- 
troversial.’ Evidence is mounting, however, to suggest 
that the events that occur during pre-implantation may 
well have an impact not only on the pregnancy, but 
throughout the remainder of the individual’s lifespan. 
Within ART there is also animal research to support 
concerns regarding the artificial periconceptual envi- 
ronment in which fertilization and early development 
takes place. Mice whose only difference was in vitro 
fertilization in artificial culture media showed subtle but 
significant differences in learning ability and anxiety as 
adults.*° 


ART experts do not claim that they know the long-term 
effects of the in vitro process: 


*...we know nothing yet about the aging of adults 
born after ART, which is easy to understand be- 
cause the first in vitro fertilization (IVF) child was 
born in 1978. Therefore, final conclusions with re- 
spect to the health effects of ART treatments on the 
children thus conceived cannot be made™’ (p127). 


“A new pharmaceutical is introduced according to 
very well-defined protocols and pharmaceutical com- 
panies are responsible for the unforeseen side-ef- 
fects. ART procedures have not been and are not 
being introduced according to well-defined proto- 
cols and are introduced without knowledge of the 
risks"(p135). 


“Fertilization marks the creation ofa new and unique 
individual....(p2) There is no doubt that the process 
of oocyte growth and maturation is a highly com- 
plex process.... The final evolution of a mature oo0- 
cyte which has the potential for fertilization and fur- 
ther development is dependent upon the correct 
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completion and synchronization of all process in- 
volved: although an overview is emerging, many 
aspects still remain to be elucidated. Thus it is im- 
possible to assess and gauge the consequences of 
manipulations during assisted reproductive prac- 
tice..." (p27) 


The defined purpose of ART is to attempt to achieve 
pregnancy by circumventing the underlying difficulties 
that prevention conception. It is not curative nor cor- 
rective in nature. The process does not attempt to cor- 
rect any underlying physiologic abnormalities: in fact, 
ovulation induction and oocyte retrieval often require 
suppression of existing hypothalamic-pituitary function 
in order to be successful.*” It could be theorized that 
this may, in fact, worsen any pre-existing hormone ab- 
normalities. NPT on the other hand, acknowledges that 
hypothalamic-pituitary dysfunction may be a signifi- 
cant contributor to age related infertility and perinatal 
complications and the improved outcomes are a result 
of focusing on cooperating with and restoring normal 
reproductive function. 


ee ee 


Although it is difficult to directly compare outcomes of 
ART and NPT studies, it would certainly seem that NPT 
treatment is more favorable or at the very least compa- 
rable to ART. NPT does not increase the risk of twin or 
higher order pregnancies, and, for high risk women, it 
would appear to decrease the risk of having preterm 
labour or the delivery of a low birth weight infant. As 
NPT focuses its attention to ensuring effective ovula- 
tory parameters and periconceptual hormonal param- 
eters, not on altering the oocytes or the early embry- 
onic genetic makeup, it would suggest that the hor- 
monal milieu in which the conception takes place is at 
least as important as the oocyte age. Unlike ART, which 
attempts to circumvent the underlying reproductive 
dysfunction, NPT focuses on correcting or curing the 
underlying abnormalities. 


Further research should focus on improving the under- 
standing of the complex processes of ovulation, fertili- 
zation and pregnancy, and on identifying normal repro- 
ductive physiology from abnormal. Continued research 
on the application of NPT to correcting these abnor- 
malities should enable the NPT medical consultant to 
maximize and restore reproductive potential to many 
women hoping to have children in their thirties or early 
forties. 
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Chas yoter 60 


Lethal Congenital Anomalies: 
Prenatal Diagnosis and the 
Management of Pregnancy 


renatal diagnosis is as old as obstetrics and having 
babies. Beginning with such observations as 


Chadwick’s Sign to the regular external measurement of 


the growth of the uterus during pregnancy and the aus- 
cultation of the fetal heartbeat, prenatal diagnosis has 
had a special role to play in the ongoing evaluation and 
management of pregnancy and the fetus. 


As science has advanced, prenatal diagnosis has 
evolved into the evaluation of fetal distress through 
contraction stress and non-stress testing, nipple stimu- 
lation testing and the ultrasound evaluation of the bio- 
physical profile. During labor, amnioscopy is used to 
evaluate the amniotic fluid by peering through the in- 
tact membranes. Continuous intrapartum surveillance 


can be accomplished through electronic monitoring of 


the fetal heartbeat and uterine contractions. 


As this work towards diagnosing various problems and 
conditions in pregnancy has technologically advanced, 
the assessment of fetal lung maturity has been benefit- 
ted by the measurement of the lecithin/sphingomyelin 
ratio (the L/S ratio) or the levels of phosphatidylglycerol. 
This uses an amniocentesis technique which was first 
popularized in the management of erythroblastosis 
fetalis by Professor Sir William Albert Liley of New 
Zealand. 


Over the last 20 to 25 years, there has been an explosion 
in technology which now allows for the application of 
testing for the evaluation of different genetic abnor- 
malities. At least 20 different chromosome anomalies 
can now be identified and 700 to 1000 different bio- 
chemical or molecular conditions with a genetic basis 
can also be evaluated. This is accomplished through a 
variety of different systems, often technologically quite 
different, which have as their major focus the evalua- 
tion of the normal and the abnormal fetus. 


Historically, prenatal diagnosis has had as its major fo- 
cus the diagnosis or assessment of conditions which 
by way of such diagnosis and assessment would assist 
the physician in helping the fetus to a more normal and 
healthy life. Such an objective has carried with it an 
objective moral good for which the ethical physician 
responded by seeing such diagnosis as not only a duty 
but a very special responsibility. 


Unfortunately, the stated objective of prenatal diagno- 
sis at the beginning of the 21st century is “to offer the 
widest range of informed choice to couples at risk of 
having children with an abnormality, and to allow such 
couples the opportunity to achieve a healthy family by 
avoiding the birth of affected children through selected 
abortion.”' Such an attitude is clearly at odds with the 
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long held practice of making a diagnosis to help the 
individual in restoring health while not using the infor- 
mation to deprive the individual of life. This more recent 
approach clearly has significant implications. 


It has been proclaimed that such information “should 
provide accurate genetic information yet dictate no par- 
ticular course of action,” a form of non-directional or 
non-judgmental counseling. It is also admitted what we 
have known all along, “of course, completely non-di- 
rective counseling is probably unrealistic. For example, 
a counselor’s unwitting facial expressions may expose 
his or her unstated opinions. Merely offering antenatal 
diagnosis services implies approval. Despite the diffi- 
culties of being truly objective, one should attempt to 
provide information and then support the couple’s de- 
cision.”* Such non-directive counseling, it should be 
pointed out, is an aberration in medicine since patients 
come to the physician not only for an evaluation and 
diagnosis but also for the physician’s informed and expe- 
rienced counsel with regard to the appropriate remedy. 


It is the purpose of this chapter to evaluate those tools 
which are currently being used for the prenatal and pre- 
implantation evaluation of genetic abnormalities. This 
chapter will limit itself to the use of ultrasound, amnio- 
centesis, chorionic villus sampling, the evaluation of 
serum markers such as alpha-fetoprotein, the Triple Test, 
percutaneous umbilical blood sampling (PUBS), fetal 
skin biopsy and the preimplantation diagnosis of ge- 
netic disease. The impact of this technology, will then 
be discussed with special emphasis on the support of 
families, from diagnosis of a lethal anomaly through the 
natural occurrence of death. 


The Use of Ultrasound 

—————— 
Ultrasound is an advancing technology which utilizes 
high frequency sound waves for the evaluation of mor- 
phologic changes in internal tissues. With advancing 
ultrasound technology, especially with advancing com- 
puter technology, the clarity of these pictures has im- 
proved significantly and, in fact, three-dimensional ul- 
trasound technology has now come into clinical prac- 
tice. 


Diagnostic ultrasound has been available for over 30 
years and has now become a widely accepted clinical 
tool in almost all branches of medicine. It has been esti- 
mated that more than one-half of all pregnant women in 
the United States are examined by ultrasound.’ This 
widespread acceptance is due to its clinical utility, con- 
venience and non-invasive nature. The technology can 


be used for fetal measurements, the evaluation of fetal 
abnormalities, echocardiography and the evaluation of 
blood flow within the uterine and fetal-placental units. 


Because it is used in pregnancy, its safety is an impor- 
tant concern. There are no confirmed ultrasonically in- 
duced adverse effects in humans that have, to date, 
been reported when diagnostic levels of ultrasound are 
utilized.* 


When ultrasound is used as a prenatal diagnostic tool, 
it is effective because it is able to evaluate morphologic 
changes in various structures. In this case, in pregnancy, 
the technology is able to evaluate the general physical 
parameters of the pregnancy, the cervix, placenta, amni- 
otic fluid, fetal anatomy in rather significant detail, ges- 
tational age parameters, fetal growth parameters, and 
Doppler wave form assessments of various pregnancy 
related blood vessels. With regard to fetal anatomy, ul- 
trasound is quite capable of evaluating the central ner- 
vous system, the face, neck, heart, lungs, abdominal 
wall, gastrointestinal tract and fetal intraabdominal or- 
gans, the urinary tract and adrenal glands, the genital 
tract, skeletal dysplasias, the umbilical cord and other 
anomalies.’ 


In the case of spina bifida, ultrasound is an extremely 
good and non-invasive means of assessing this poten- 
tially complicated abnormality. In various studies, ultra- 
sound was able to identify 87 percent,’ 91.1 percent, 
and 98 percent’ of affected cases. 


At the Pope Paul VI Institute, we have been studying 
the growth rate of the gestational sac and the crown 
rump length of the fetal pole. When there is what we call 
a “sac discrepancy” of seven or greater days (the ges- 
tational sac is lagging by seven or more days in its 
growth pattern from the gestational age as judged by 
crown rump length) then there is at least a 40 percent 
risk of miscarriage. This evaluation must be performed 
between 6.0 and 9.0 weeks gestational age. In such cir- 
cumstances, we can identify an embryo or fetus that is 
at high risk. 


Amniocentesis 

— 
Amniocentesis is a technique that has been used for 
about forty years. It utilizes a needle introduced into 
the amniotic fluid and a syringe that is used for the 
withdrawal of the fluid. This fluid becomes a tool upon 
which one can do chromosomal or biochemical assess- 
ments. The needle, is introduced with the assistance of 
ultrasound guidance. 


With amniocentesis, skin cells from the fetus can be 
cultured and chromosomal analysis of the cells can be 
accomplished. Results usually take three to four weeks 
to return. This will allow for the diagnosis of such things 
of trisomy 13, 18, and 21; Turner’s syndrome; and trip- 
loidy. However, it does carry with it some distinct risks. 
For example, the pregnancy loss rate is considered to 
be approximately 0.5 to | percent in experienced hands 
because of either trauma from the needle insertion or 
infection which occurs as the result of it. With those 
less experienced, the loss rate may be higher. 


Amniocentesis for this purpose is usually performed at 
about 16 weeks of gestation although on occasion it is 
performed between the | 1th and the 14th week. While it 
is not considered appropriate to perform amniocentesis 
in every pregnancy, the following is currently consid- 
ered a list of the “accepted medical indications” for 
amniocentesis for genetic diagnosis.” 


1. Advanced maternal age 
It is now general medical practice in the United States 
to offer prenatal chromosomal diagnosis to all women 
who at their expected delivery date will be 35 years 
of age or over. The designation of 35 years is, how- 
ever, quite arbitrary and is based generally on the 
increasing incidence of Down syndrome. 


i) 


Previous child with chromosomal abnormality 
While the risk of such recurrence is often no greater 
than | percent, most medical authorities still recom- 
mend antenatal studies of the amniotic fluid. 


3. Parental chromosomal rearrangements 
A balanced translocation is the usual indication but 
inversions and other chromosomal abnormalities ex- 
ist although these are all quite uncommon. 


4. Increased risk of aneuploidy 
Because of low maternal serum alpha-fetoprotein, 
low estriol, and elevated human chorionic gonadot- 
ropin. In this case, if the risk is greater than or equal 
to that associated with a 35-year-old woman (i.e. 1/ 
270) counseling for potential amniocentesis is con- 
sidered by the medical profession to be appropriate. 


5. Prenatal diagnosis of mendelian disorders 
The use of metabolic evaluations, enzyme analysis 


and DNA analysis can lead to an understanding of 


various mendelian disorders such as hemoglobino- 
pathies and hemophilia. 


6. Inborn Errors of Metabolism. 
There are an ever increasing number of inborn er- 
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rors of metabolism usually transmitted in an autoso- 
mal recessive fashion, that can now be identified. 


7. Others 
There are many other possibilities for evaluation in 
this fashion including the assessment of amniotic 
fluid alpha-fetoprotein analysis. 


The Triple Test 

re 
Initial studies with maternal serum alpha-fetoprotein 
(MSAFP) revealed that, in combination with maternal 
age, this test could enhance the establishment of Down 
syndrome to about 40 percent of all cases. By adding 
the serum marker of HCG (and to a lesser extent serum 
estriol) and measuring it at around the 16th week of 
pregnancy, identification can now be made of Down 
syndrome in approximately 60 percent or more of cases. 
Both AFP and HCG increase in Down syndrome while 
estriol decreases. False positive rates range from 3.8 to 
7.2 percent." 


A meta-analysis of prospective studies for the Triple 
Test screening for Down syndrome among women of all 
ages is presented in Table 60-1. Very similar results have 
been reported for the AFP/HCG/Estriol/Age combina- 
tion.” 


These data reveal that for every positive result in which 
a Down syndrome fetus is present, their are 54 normal 
fetuses with a false positive result (98.2%). If one takes 
into account an adjustment based on ultrasound find- 
ings, there will be one Down syndrome affected fetus 
for every 35 otherwise unaffected fetuses with false 


Table 60-1: The Results of a Meta-Analysis 
of the Prospective Studies for the 
Triple Test Screening for 
Down Syndrome 


N % 
Pregnancies 57,676 100.0 
Number of Down syndrome 103 0.18 
(1:555) 
Down syndrome detected 67 65.0 
(1:862) 
Initial false positives 3,638 6.3 
False positive after ultrasound 2,347 41 
False positive: true positive ratio 54.3: 1 98.2 
After ultrasound 35.0:1 97.2 
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positive results (97.2%). In other words, a positive re- 
sult carries with it only a 1.8 percent actual incidence of 
Down syndrome, and, after ultrasound assessment, 2.8 
percent. These pregnancies are then further subjected 
to the risks of amniocentesis as a follow-up to clarify 
these positive results. In this case, one must add a mini- 
mum 0).5 to | percent fetal loss rate to the equation. This 
means that at least 0.5 to | fetus is sacrificed for every 
1.8 or 2.8 Downs babies that are identified. 


A recent study of 69 IVF pregnancies revealed that 21 
(30.4%) screened positive for Down syndrome, 4 (5.8%) 
for neural tube defects, and 3 (4.3%) for both condi- 
tions. However, at birth, none of the infants had a neu- 
ral tube defect or Down syndrome. The rate of positive 
screens for Down syndrome was about twice the ex- 
pected rate for women of this age. The screen-positive 
rate for neural tube defects was as expected." 


Further use of the Triple Test has been promoted for the 
prenatal detection of Turner’s syndrome, fetal non-im- 
mune hydrops, fetal demise, multiple gestation, inaccu- 
rate gestational age estimation and other pathologies. 
It is pointed out that such maternal serum testing is 
only a screening procedure and is, by itself, not diag- 
nostic, 


Often, the maternal serum alpha-fetoprotein screen is 
done during the course of pregnancy. In the United 
States, this is often a routine, sometimes mandated pro- 
cedure. It should be noted that there is a considerable 
degree of overlap between maternal serum AFP in nor- 
mal pregnancies and maternal serum AFP in pregnan- 
cies characterized by neural tube defect. In fact. of women 
having unexplained elevations of serum AFP levels, only 
1 of 15 will prove to have a fetus with a neural tube 
defect at a later point. 


Chorionic Villus Sampling —<—— 


Chorionic Villus Sampling (CVS) allows for prenatal ge- 
netic diagnosis to be made during the first trimester of 
pregnancy. It is promoted as a means which, because of 
its ability to obtain early diagnosis, also would “protect 
patient privacy” and “permit pregnancy termination 
early in gestation.” 


CVS offers similar information with regard to chromo- 
somal status, enzyme levels, DNA patterns, etc. as does 
the evaluation of amniotic fluid. However, there is an 
increased risk in CVS that the chromosome evaluation 
may actually be different from the baby, either abnormal 
when the fetus is normal or normal when the fetus is 


abnormal. In other words, CVS is less reliable than am- 
niocentesis. It also carries with it a 1.72 to 4.60 percent 
miscarriage rate (Table 60-2). 


Percutaneous Umbilical Cord Blood 

ffi tl eee 
Umbilical cord blood either from the umbilical artery or 
vein is obtained in this technique through the percuta- 
neous use of a long needle. Access to the artery or vein 
will vary depending upon the placental location and the 
position of the cord insertion. 


A. With an anterior placenta, the needle goes through 
the placenta and to the vessel. 

B. With a posterior placenta, the needle passes through 
the amniotic fluid then penetrates the vessel. 

C. With a lateral or fundal placenta, the needle passes 
through a portion of the placenta and the amniotic 
fluid before entering the blood vessel. 


By obtaining blood in this fashion, this biological fluid 
can be used to do chromosome analysis, biochemical 
and molecular assessment, and DNA analysis in a some- 
what similar fashion as one does with amniotic fluid. 
There is noted a 1.1 percent fetal death rate and a 0.8 
percent abortion rate with this technique." 


Table 60-2: Chorionic Villus Sampling 
Recently Published Risks of 


Spontaneous Abortion 


Spontaneous 

Number Abortion 
Author Year Cvs n % 
Borrel A. et al’ 1996 335 11 3.28 
Sundberg K. et al? 1996 579 27 4.66 
Yang Y.H. et al® 1996 750 18 2.40 
Cederholm M. etal’ 1997 174 3 1.72 
Brambati B. et al* 1998 10,000 258 2.58 
Total 11,838 316 2.67 


a BorrelA, Costa D, Delgado RD, Transcervical Chorionic Villus 
Sampling Beyond 12 Weeks of Gestation, Ultrasound Obstet Gynecol 
6:416-420, 1996 


b. Sundberg K, Bang J, Smidt-Jensen S, et al. Randomized Study of Risk 
of Fetal Loss Related to Early Amniocentesis Versus Chorionic Villus 
Sampling, Lancet 350: 697-703, 1997 


c Yang YH, Park YV. Kim SK et al. Chorionic Villus Sampling: Clinical 
Experience of the Initial 750 Cases, J. Obstet Gynaecol. Res. 22: 143- 
149, 1996 


d Cederhoim M, Axelsson O. A Prospective Comparative Study of 
Transabdominal Chorionic Villus Sampling and Amniocentesis 
Performed at 10-13 Weeks’ Gestation, Prenat. Diagn, 17: 311-317, 1997. 


e BrambatiB, TulutL, Cislaghi C, Alberti E. First 10.000 Chorionic 
Villus Sampling Performed on Singleton Pregnancies by a Single 
Operator. Prenat. Diagn. 18: 255-266, 1998 


Fetal Skin Biopsy 

— 
Skin disorders that may be suspected in the fetus are 
diagnosed by directly studying the fetal skin. Under 
ultrasound guidance a fetal skin biopsy forceps is in- 
serted through a small trochar. The forceps has a diam- 
eter of 1mm and several samples of fetal skin are ob- 
tained. The optimum site for fetal skin biopsy is the fetal 
back, buttocks or thighs. 


This particular technique is quite rare and thus the loss 
rate due to fetal skin biopsy is not known although it 
does seem reasonable to consider it in the same range 
as fetoscopy (2.5% to 6%). 


It is often said about these types of invasive tests that 
they carry with them “an inherent, albeit small, risk to 
the fetus... "> This is language which can be very mis- 
leading because while the overall risks, in percentage 
terms alone, might be quite low (and thus acceptable in 
general medical terms), the risk to the individual fetus is 
usually fatal and thus the relative proportion of that 
risk is very high and significant. 


Preimplantation Diagnosis 

Ss 
The preimplantation diagnosis of inherited disease has 
grown out of the technology of in vitro fertilization and 
the challenge to clinicians and investigators to improve 
the “take home baby rate.” Here genetic diagnosis is be- 
ing applied to embryos prior to the time of implantation. 


There are two distinct sources of human embryos for 
those choosing preimplantation diagnosis as a means 
of averting the birth of afflicted children. The most ob- 
vious and common approach is with the use of embryos 
coming from in vitro fertilization. This has led to a sig- 
nificant amount of embryo experimentation. The other 
alternative is to flush embryos from the uterus, so-called 
uterine lavage, after natural or induced ovulation to 
obtain embryos in this fashion and then reimplant them 
in some way. 


Part of the justification for this type of prenatal diagno- 
sis, which will carry with it a significant loss of human 
embryos, is what is often considered to be a very high 
rate of natural embryo loss in normal human reproduc- 
tion. The presumption that 50 to 75 percent of preim- 
plantation embryos are lost naturally is one which has 
cemented itself into the reproductive literature. Unfor- 
tunately, closer observation of this suggests that the 
human procreative system is considerably more effi- 
cient than what investigators and clinicians are want- 
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ing to accept. This entire issue is further explored in 
Chapter 82 of this textbook. Those who might “benefit” 
from preimplantation diagnosis are identified as the fol- 
lowing:'* 


1. Women who are already sterilized 
If they wished a subsequent pregnancy, they would 
be considered candidates for in vitro fertilization 
and would thus be candidates for preimplantation 
genetic diagnosis (PGD). 


2. Women with a moral objection to termination of 
pregnancy 
In a contorted sort of way, it is often stated that 
“moral or religious objection to termination of an 
established pregnancy need not exclude the possi- 
bility of manipulation of unfertilized oocytes or ear- 
lier preimplantation embryos.” Such thinking does 
not indicate either a sensitive assessment of those 
with religious values or a basic concept of what these 
religious values hold to the individual. 


3. Women who are infertile and at risk 
This application would be limited to the relatively 
few who actually opt for in vitro fertilization. 


4. “Genetic disaster families” 
These families, by way of their rather ugly classifi- 
cation, become candidates for PGD. 


It is suggested that laboratories established for the pur- 
poses of PGD must offer a range of techniques in IVF, 
embryology and molecular biology. Since most of these 
methods are labor intensive and will need skilled staff 
and very clean rooms, the cost in dollar terms alone is 
anticipated to be high. 


The methods that are available to achieve diagnosis 
with PGD include the following: 


1. Embryological methods 
These approaches include the evaluation of the first 
polar body, the “non-invasive” diagnosis of em- 
bryos, or the excision of one or more cells from them 
for typing (blastomere biopsy). 


Nv 


DNA techniques 


3. Chromosome analysis 


To date, PGD has not increased the success rates for in 
vitro fertilization. 
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Supporting the Family and the Fetus 

— 
There has been a technological explosion with regard 
to prenatal diagnosis and specifically with its applica- 
tion to those diseases which are genetically inherited. 
There are a number of ways to obtain tissue and vari- 
ous fluid samples to do chromosomal analysis, evalua- 
tion of biochemical products and DNA analysis. This 
technology has now moved into the specific evaluation 
of the embryo and has been the subject of this chapter 
up to this point. 


In a recent review on this subject, Jauniaux'* made the 
following statement which appears to summarize the 
current attitude of Western medicine with regard to pre- 
natal diagnosis: “The advantages of ever-earlier prena- 
tal testing seem obvious: The sooner a problem is de- 
tected, the sooner therapy or termination can be under- 
taken.” While lip service is given to “therapy,” it is 
clear that “termination,” or abortion is the major ap- 
proach utilized as a result of these programs. \n other 
words, over the last 35 years, we have moved, in prena- 
tal diagnosis, from making a diagnosis for the purposes 
of assisting the patient (in this case the fetus), to mak- 
ing a diagnosis so that the patient can be eliminated. 
This shift has already taken place and, to a great extent, 
has taken a strong hold in medical practice. 


It should be pointed out that diagnostic information, of 
and by itself, is not morally corrupt although the means 
by which it is accomplished must be carefully evaluated 
and questioned from a medical perspective. Any tech- 
nique that carries with it a direct intervention in the 
life of the embryo cannot be considered morally ac- 
ceptable. Those techniques which carry with them a 
risk of an embryocidal outcome must be carefully evalu- 
ated from a medical perspective to see whether or not 
they are at all justified. Ultimately, this depends upon 
the value system upon which such decision making is 
built. 


For the most part, invasive procedures which jeopar- 
dize the embryo and fetus are medically unnecessary 
within the context of a medical practice in which the 
physician and the patient do not wish abortion. There 
are few select cases in which having adequate advance 
knowledge of a particular condition will be helpful in 
guiding appropriate management at the child’s birth. In 
those circumstances, with very careful technique and 
application of the principles of procedure so as to lower 
the risks to the lowest possible, such intervention could 
be considered justified. However, in a case such as the 
“Triple Test” where 54 in 55 positive results are false, 
amniocentesis, with its minimum 0.5 to | percent fetal 


loss rate, cannot be medically or ethically justified. 


Diagnostic ultrasound, on the other hand, which is a 
non-invasive procedure, is probably underutilized. This 
technique can be extremely helpful in the management 
of pregnancies but the examinations must be carefully 
and skillfully performed by individuals who are well 
trained to look at the specific aspects of fetal growth 
and development and anatomical structure. Unfortu- 
nately, such ultrasound evaluation is not universally 
available and, in fact, is, in many ways, significantly 
underdeveloped. 


It is clear that the predominant attitude within medicine 
has quickly developed, in an abortion environment, to 
presume that this information will lead to the decision 
by the woman to abort the child if the baby turns out 
abnormal. In fact, the author has encountered women 
who have told their physicians that they would not con- 
sent to such prenatal diagnosis because of such rea- 
sons and their physicians have had angry and emo- 
tional outbursts towards the patient. 


What is often not considered by healthcare providers 
is the psychological and spiritual benefit that comes 
with a mother and a father reaching out of themselves 
toward a child who is genetically impaired. The author 
has personally had the opportunity to work with a num- 
ber of such patients and in every case both the mother 
and father have, on their own accord, indicated that 
they have been enriched by the experience. This en- 
richment is both emotional and psychological as well as 
spiritual. Often, it helps bond the spouses together es- 
pecially if this occurs within the context of a support- 
ive environment, an environment which, quite frankly, 
is often missing from many late 20th and early 21st cen- 
tury physician’s office. 


In these circumstances, the author counsels his patients 
that in his experience every child is conceived for a 
particular reason and purpose. If this child is conceived 
with a significant chromosomal abnormality which is 
fatal upon birth or before birth, for example, then if is 
the natural role of that baby to extract from its parents 
and those around them the love, concern and prayer 
that only a human being, falling into the grips of such 
a mishap, can extract. Those parents who abort this 
problem, and thus cover it up psychologically and spiri- 
tually, will never have the opportunity to experience 
this potential growth. And, by not dealing openly with 
the problem they subject themselves to the risk of psy- 
chological regret and emotional and spiritual detach- 
ment. 


As abortion advances in our societies, the gap between 
those who are psychologically and spiritually retarded 
and those who are becoming psychologically and spiri- 
tually enriched is widening ever more. It is, in the author’s 
view, a tremendous challenge to the Church to enable 
ministries to reach out in special ways to these particu- 
lar kinds of problems witnessing to the very fundamen- 
tal beauty of human life and the supreme gift that chil- 


dren are to the marriage whether normal or not. Much of 


the effect of such a renewal of these values, however, 
needs to begin directly with physicians because of the 
important role that they play. 


Hoeldtke and Calhoun" have recently reported the de- 
velopment of Perinatal Hospice. Their thought, which 
parallels the author’s, is that the pregnancies associ- 
ated with lethal abnormalities are somewhat analogous 
to that of families with a terminally ill child and that their 
management is well served with a coherent and sensi- 
tive end-of-life approach. Their approach is one of com- 
prehensive structured care for these families. This sup- 
port is from the time of diagnosis through the birth and 


death of the infant well into the postpartum period. Of 


31 patients reported, 27 (87%) chose to participate in 
The Perinatal Hospice Program. 


It should also be noted that prenatal diagnosis can be 
used to assist the embryo and in such cases, depend- 
ing upon its effectiveness and associated risk factors, 
can very much be of assistance. In fact, the author be- 
lieves that there is a huge opportunity ahead for the 
successful treatment of those infants who are currently 
unable to be helped. 


In the author’s practice of obstetrics now 
for over 34 years (including years in train- 
ing) a maternal serum alpha-fetoprotein 
level or a “Triple Test” has never been 
obtained. During this period of time, the 
author has never seen a baby born with 
spina bifida and only recently a baby born 
with meningomyelocele. Also, during this 
period of time, only three genetic amnio- 
centeses have been done, in spite of the 
fact that this practice deals with a high risk, 
older population of women. These women 
have experienced a variety of other repro- 
ductive abnormalities including infertility, 
repetitive miscarriage, previous ectopic 
pregnancy, previous stillborn infants, pre- 
vious prematurity, and so forth. In this 
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35 years of age and two of whom were approximately 30 
years of age. In all cases, the patients would not have 
aborted their abnormal babies and the use of amniocen- 
tesis in such circumstances would have been observed 
as meddlesome. 


While this is distinctly against the general trend of ob- 
stetrics in the United States, it also shows that over a 
prolonged experience of time, one can practice success- 
fully within the context of one’s Catholic faith to the 
ultimate health benefit of the patient and her unborn 
child. Furthermore, in such a practice, support for these 
mothers and their families should be available from the 
physician, nurses and office staff. This support should 
be not only medical but also psychological/emotional 
and spiritual. 


The Future. = 
There are a number of ways in the future where prob- 
lems related to these difficulties can be addressed in a 


positive way. Some examples are: 


Study of the Cumulus Oophorus 


In ultrasound studies of the cumulus oophorus, a num- 
ber of possibilities exist. One case involved a woman 
who had five pregnancies with four ending in miscar- 
riage. Genetic studies revealed an abnormality in the 
parents that suggested their every-time risk of another 


spontaneous abortion was 67 percent. On ultrasound 


group of patients over this period of time — Figure 60-1: This follicle shows the presence of two cumuli within the same 


four patients have had babies with Down 


follicle. On the left, a planer view and on the right, a 3-D view of the same 
follicle. Follicles with up to three cumuli, have been observed (From: Pope 


syndrome, two of whom were greater than pau} vI Institute Division of Reproductive Ultrasound, 2004) 
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examination, it was not possible to identify a cumulus 
oophorus (CO) (an empty follicle). Suspecting the pos- 
sibility that this may be a reflection of the underlying 
genetic abnormality, we counseled (with no guarantees) 
for her and her husband to wait until a normal CO was 
identified and then attempt pregnancy. In the fifth cycle 
of ultrasound, she had a normal-appearing CO. They 
attempted and did achieve pregnancy, delivering, at term, 
a healthy baby. 


In several other cases, follicles have been observed with 
multiple COs (two or three) and this raises interesting 
questions of etiology and whether or not it represents a 
healthy ovulation (Figure 60-1), Further study of the 


Table 60-3: Size of the Cumulus Oophorus in 
Patients with Sonographically Identified 
Ovulation-related Defects 


Size of CO 
Ovulation Description n (mm) 
A. Mature follicle, complete rupture 112 2.83 
B. Luteinized unruptured follicle 23 3.17' 
C. Immature follicle 16 2.62? 
D. Partial rupture 6 2.67? 


1. LUF compared to A, C, and D. Respective p-values 
p=.035 (Equal variance f-test) 
p=.032 (Wilcoxon Rank-Sum test) 
p=.03 (Aspin-Weilch unequal variance t-test) 

2 Not significantly different for A or D 


3. Not significantly different for A or C 


size of the CO shows that it appears to be large in some 
ovulatory defects (Table 60-3). This suggests the need 
for more research into the role of ultrasound, the ap- 
pearance of the CO and the possibility that such could 
be used to identify genetically healthy cycles. 


Evaluation of the Mucus Cycle 


Women who chart the CrMS and have limited mucus 
cycles do have a significantly increased incidence of 
ovulation-related abnormalities. These abnormalities are 
the precursors to infertility, miscarriage, ectopic preg- 
nancy and possibly some anomalies. It can be suggested 
that women, to screen their own cycles, should chart 
their menstrual and fertility cycles using the CrMS. If 
abnormalities are identified, then preconception treat- 
ments could be implemented to decrease the incidence 
of these problems (Figure 60-2). The full context of these 
types of cycles and their connection to fetal anomalies 
is not yet understood. But, it should be considered for 
further research because of the possibility that anoma- 
lies could be identified and treated prior to pregnancy. 


Fetal Therapy 


While still in the research stages, fetal surgery does 
hold some hope for treating such conditions as open 
spina bifida. In addition, with further study, the possi- 
bility clearly exists for the fetus to be treated medically 
for other biochemical and physiological abnormalities. 
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Figure 60-2: Two cycles from two different patients where conception resulted in a major fetal anomaly. In the first cycle, the 
baby had Down syndrome (MCS=5.3). In the second, congenital hydrocephalus (MCS=4.0). Both were limited mucus cycles. 


Concluding Case Studies Sac eeee 
This chapter is concluded with the presentation of sev- 
eral case studies, some in their own words, of patients’ 
care in the presence of a lethal congenital anomaly. 


Case1 


This patient, in her seventh pregnancy, had the sponta- 
neous rupture of membranes at 20 weeks. Her obstetri- 
cian called in a perinatologist for consultation. His rec- 
ommendation was to induce labor and abort the baby. 
The patient was violated by this advice and, with no- 
where else to turn, sought the assistance of the Pope 
Paul VI Institute. 


Even though she was a long distance away, the preg- 
nancy was supported medically, emotionally and spiri- 
tually. At 32 to 33 weeks, the baby was born by emer- 
gency cesarean section because of depressed heart 
tones. The baby had a lethal trisomy anomaly and died 
in his parents’ arms shortly after birth. The parents had 
taken the position that the responsible approach was to 
parent this baby to the best of their ability before, as 
well as after birth. 


Two hundred people attended this baby’s funeral. The 
baby’s life had touched many people. The outpouring 


Case 3: In Her Own Words 


“She weighed 4 pounds, 4.5 ounces and was measured at 16 
inches long. Despite all her outward differences, she was so 
precious and beautiful. She had dark hair just like her Daddy 
and a little button nose just like her Mommy. She mostly 
looked like her Daddy though. And as we sat there and gazed 
at our daughter’s sweet little face, we felt her spirit all around 
us. We knew she was telling us that she loved us, thanking us 
for doing everything we could for her and not to be sad, for 
she was in a wonderful place free from any harm. 


When the priest was finished, our family, who was waiting so 
patiently, came in. They gathered around us and our priest 
continued to say more prayers. We took some initial pictures 
with him and her Godparents. Then everyone had the chance 
to hold her, have pictures taken with her and say their hello’s 
and good-bye’s. Seeing our family and her Godparents hold 
her so lovingly and cherish every second they had with her 
touched our hearts so deeply. We will never forget that pre- 
cious time we all spent together with her. 


Jordan’s service was very sacred. There had to have been 
about 150 people gathered that day in her memory. We were 
so touched and grateful for all the people who were there to 
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of love was remarkable. One week later, in conversa- 
tions with the author, the couple told him they had “no 
regrets” for approaching their baby’s care in this way. 


Case 2 


This patient had had multiple previous miscarriages and 
in the current pregnancy, a fatal lethal anomaly was iden- 
tified. They too went to about 33 weeks before the baby 


was born. The baby died shortly thereafter. A number of 


the staff at the Pope Paul VI Institute attended the fu- 
neral and the patient speaks today, several years after 
the event, about how special it was to have been able to 
give birth to this child. Throughout the pregnancy, her 
and her husband were supported by all the healthcare 
providers they came into contact with. 


Case 3 


In this case, the Institute’s support was by long dis- 
tance. The couple, ages 26 and 30, had a baby diag- 
nosed with trisomy 18 and chose to give all of the life to 
this baby that was possible. At term, the baby died, in 
utero. Her mother wrote a long reflection on their expe- 
riences and it is worth quoting, in her own words, some 
of what she felt: 


support us and to honor Jordan. We were so pleased that she 
received the remembrance and dignity that she deserved. And 
on that day, we could really see how her life had inspired 
others — the way they talked about her and were interested in 
her pictures. It was amazing to see how such a little girl that 
lived only a short amount of time had ignited so many hearts. 
We were, and always will be, very proud to be her parents. 


Life has a new meaning to us now. Our experience with Jordan 
has inspired us to rethink our priorities and goals and reflect 
on what is truly important in life. And although there has 
been an enormous amount of strain put on our marriage, we 
have entered into a much higher level of love, respect and 
commitment with each other than we ever thought imagin- 
able. We have matured so much together and have learned to 
be strong for each other. There couldn't possibly be anything 
in life that we wouldn’t be able to get through together. 


We look back and not once [do we] regret any decisions that 
we made for Jordan, nor at any point did we consider her life 
to be a choice. She was a real person who made a real differ- 
ence. 
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Case4 


And, finally, a mother of a baby afflicted with Potter’s 
syndrome describes in her own words, the experience: 


Case 4: In Her Own Words 


Therese Lucille Wagner is our third child. She was born and 
died on June 21, 1999, having lived 35 weeks. This story is 
about her life and its impact on others. 


At the 14-week ultrasound for Therese, the technician was 
unable to find kidneys and remarked that the volume of am- 
niotic fluid around the baby was unusually low. She was uncer- 
tain what other problems might be present. Lack of amniotic 
fluid indicates poor kidney development, which negatively 
impacts lung development. It seemed the best plan of action 
was to wait for Therese to mature to better determine the 
exact cause and extent of her difficulties. 


We had always prayed for healthy children without a second 
thought. Our prayer now was for a “special child” to help 
teach us and our other children the true meaning of sacrificial 
love. 


The 18-week ultrasound confirmed our worst fears, Our baby 
was large enough now that even underdeveloped kidneys should 
be visible but none were found and the amniotic fluid sur- 
rounding our little one had decreased from the 14-week ultra- 
sound! Therese was diagnosed with Potter’s Syndrome, an 
anomaly in which the kidneys are either completely missing, 
as they were in our case, or extremely underdeveloped. This 
meant certain death at birth if we did not miscarry. 


We wanted as much time with this child as God would give us. 
Our prayer now was to carry her long enough to know her and 
prepare a place in our hearts for her. 


Those long months I never left Omaha, even to go to my 
parents, which would have been a comfort for all of us. But 
the risk of miscarriage hung too heavily over me. | could not 
allow strangers to care for us — people who did not know the 
sacredness of the moment. If the worst happened, I wanted to 
be in my own home to grieve, not in a strange or far off place 
and certainly not with a Doctor who did not share our under- 
standing of the fragile, but precious gift of life I carried. 


Our children, then nearly 3 and | '%, prepared their hearts by 
naming it the “angel baby” who was growing bigger and stron- 
ger inside Mommy’s tummy until it was ready to go live in 
heaven with Jesus. How could this child continue to thrive 
inside of me and yet be so close to death? 


This pregnancy was very different from my previous two. 
Most noticeably, the baby’s movement decreased as the am- 
niotic fluid continued to deplete, until she was unable to change 
positions at all. I also seemed to expend more energy as | 
cared for the baby inside of me. Amazingly my body compen- 
sated for the baby’s condition, helping to sustain this precious 
life. 


Over the next several months I had numerous ultrasounds to 
monitor Therese’s health. Each ultrasound was almost sur- 
real. There was the baby — strong heart beat, ten fingers, ten 
toes, trying to move around, safe inside my womb. Each week 
passed as if she were living out her entire life. 


At 24 weeks we began to make plans for a live birth. My 
mother made small white gowns and matching blankets of 
various sizes to dress our sweet innocent little soul for her 
burial. She also made gowns and blankets from soft baby flan- 
nel prints we had chosen, to dress her at birth. We wanted 
something personal and respectful for our time with her in 
the hospital. We chose readings and music for the funeral and 
asked our family priest to travel to my hometown for the 
funeral Mass. Finally, we purchased a burial plot next to my 
sister, who passed away 18 years earlier. Being prepared in our 
hearts and in the details to come was therapeutic and gave us 
more opportunities to parent. We made plans for Therese as 
we made plans for all our children, The only difference — her 
life outside the womb would be measured in hours, not years. 


We spent each day loving this child without fear of the future. 
Our prayer now was for a live birth. Please God, allow us to 
hold our sweet child, naming and baptizing her. 


As our baby grew, many questions arose regarding her care. 
We are forever grateful to have received the support from Dr. 
Hilgers and his staff to cherish our unborn child and allow her 
to grow naturally in our hearts as well as in my womb. This 
was a life giving decision that has also helped us to heal. 


Dr. Hilgers treats each pregnancy as if it were “normal.” He 
and his staff treat every child, regardless of its health, with 
respect and dignity. Through the mother, they offer every 
child the same “medical opportunity.” Their unique approach 
involves the parents, medical staff and the Faith. 


By 35 weeks there was no stopping nature. Our final hours 
were quickly coming. With mixed emotions we prepared for 
both a birth and a death. But more importantly - a feast day. 
The day a soul unique from all others, brought into being 
through our saying yes to God’s divine plan for marriage, 
enters eternity and becomes a special intercessor for our fam- 
ily. 


At 7:29 a.m. on June 21, 1999, Therese Lucille Wagner, our 
precious little flower, was born and lived independently for 93 
minutes. What a miracle! She changed the hearts and lives of 
all she met that morning. Born by cesarean section, her 
Daddy’s dark brown eyes open and alert, she was quickly 
cleaned and swaddled, placed on my chest, snuggling close to 
my cheek. Mark baptized her, awkwardly spilling holy water 
over her head, his hands shaking with excitement. 


continued on next page... 


Case 4 cont’d: In Her Own Words 


Such a blessing to us, her soft skin, her new baby smell, her 
dark curly hair, her kitten like sounds, her perfect fingers and 
toes. We took it all in for each of minute of her painfully 
short life outside my womb. We wept at the imperfections of 
this life on earth and from her we gained new hope for eter- 
nity in heaven with her. 


While she lived, Therese was cuddled and held close in turn by 
her godparents, Dr. Hilgers and Dr. Ann Russell, her Pediatri- 
cian. These two doctors did all in their power to help us to 
realize our dream ofa live birth and to ensure that our short time 
with her would be unencumbered by our medical care. They 
made this time with her as sacred and intimate as possible. 


During our pregnancy, we received prayers and support from 
family, friends, neighbors, acquaintances, and many we never 
knew. Losing a close loved one had been a normal life experi- 
ence for both of us, but our own child? At first it sounded 
impossible! The prayers and offers of help and encourage- 
ment lifted us up as we faced the unimaginable. 


The response of some others shocked and saddened us. “Why 
would you do it?” “Why is your doctor making you carry this 
baby?” “What a lot for nothing.” There were even those who 
would not acknowledge me or Therese while | was pregnant. 
Somehow, we made them uncomfortable by loving and cher- 
ishing her. 


Chapter 60: Lethal Congenital Anomalies 


823 


Of course these comments hurt, but only to a point. We pray 
for these people. Prayer, in its many forms is very powerful. 
Maybe Therese’s life gives them something to think about. A 
successful, well educated, healthy young couple chose to par- 
ent a child such as Therese. This same couple celebrates her 
life rather than mourns it. God only knows whom she touched. 


Therese, to us, is not a past experience. She is a member of 
our family that we love, pray to for intercession and actively 
include in our family activities and celebrations. She had a life 
well lived to its full potential. Our respect for her life facili- 
tated her success. Her success is perfection achieved in Christ’s 
presence — eternal happiness. Therese is a treasure that be- 
longs to our family and to God. By our family’s example, the 
selfish, expedient options for ending her life early are shown 
for what they truly are — selfish and expedient. 


I know that our daughter lived and was loved from the mo- 
ment of her conception even while she remained hidden from 
us. From within the silent confines of her place beneath my 
heart, she proclaimed her presence and worth. She taught us 
to hold life more preciously, to cherish the life God gives us 
and to treat others with dignity and respect. As parents and as 
people we are changed for knowing her...for knowing and 
receiving our precious daughter, Therese. 


Final Note 

a 
Prenatal diagnosis does indeed have a place in prenatal 
care. Over the last 20 to 30 years, however, it has taken 
on the role of establishing a diagnosis so that the baby 
can be aborted. This is not the best that medicine has to 
offer. 


As human beings, healthcare providers can very much 
share in both the ecstasy of a normal healthy delivery, 
as well as, the agony and struggle of a baby slowly 
dying of a lethal congenital anomaly. This is where our 
hearts must be cultivated and allowed to mature. Mod- 
ern medicine can do this well if allowed to and if nur- 
tured to. Unfortunately, in today’s world, neither are 


being accomplished very effectively. The current abor- 
tion climate has created an underlying fear and pro- 
duced a mentality that effectively says, “Life is only an 
option; the decision to abort must be penultimately pro- 
tected.” But this does not serve our patients well. We 
as medical practitioners must be willing to share in some 
of the pain, experience some of the sadness and grief 
and challenge all of us to something beyond that. Our 
experience should lead people to human and spiritual 
growth. Such should never be denied either the patient 
or the healthcare provider. Programs such as Perinatal 
Hospice and the support provided at the Pope Paul VI 
Institute must be allowed to expand and grow, serve 
and deliver, support and, yes, even love. Real love for 
real people both born and unborn! 


824 


The Medical and Surgical Practice of NaProTECHNOLOGY 


References 


Nie 


tN 


nn 


Penketh R: The Scope of Preimplantation Diagnosis. In: 
Edwards RG: Preconception and Preimplantation Diagnosis 
of Human Genetic Disease, Cambridge University Press. 
Cambridge, United Kingdom, 1993, p. 82. 


Simpson JL: Genetic Counseling and Prenatal Diagnosis. In: 
Gabbe SG, Niebyl JR and Simpson JL: Obstetrics: Normal and 
Problem Pregnancies, 2” Edition, Churchill Livingston, New 
York, 1991, p. 277. 


Adzick NS, Harrison MR, Glick PL, et al: Fetal Cystic 
Adenomatoid Malformation: Prenatal Diagnosis and Natu- 
ral History. J Pediat Surg 20:483,1985. 


Reece EA and Copel J: Basic Principles of Ultrasonography. 
In: Reece EA, Hobbins JC, Mahoney MJ, Petrie RH: Medi- 
cine of the Fetus and Mother. J. B. Lippincott Co., Philadel- 
phia, 1992, p. 496. 


Romero R, Pilu G, Jeanty P, et al: Prenatal Diagnosis of 
Congenital Anomalies. Appleton and Lang, Norwalk, CT, 
1988. 


Allen LC, Doran TA, Miskin M, et al: Ultrasound and Am- 
niotic Fluid Alpha-Fetoprotein in the Prenatal Diagnosis of 
Spina Bifida. Obstet Gynecol 60:169, 1982. 


Pearce JM, Little D, Campbell S$: The Diagnosis of Abnor- 
malities of the Fetal Central Nervous System. In: Sanders 
RC, James AE (Eds): The Principles and Practice of Ultra- 
sonography in Obstetrics and Gynecology, 3 Ed., Norwalk, 
CT, Appleton, Century-Crofts, 1985, pp. 243-256. 


8. 


10. 


Chard T, MacIntosh, MCM: Screening for Down Syndrome. 
J Perinate Med 23 (1995) 421-436. 


Royal College of Obstetricians and Gynecologists: Report 
of the RCOG Working Party on Biochemical Markers on 
the Detection of Down Syndrome. London, RCOG Press, 
1993. 


Frishman GN, et al: Serum Triple-Marker Screening. In: In 
Vitro Fertilization and Naturally Conceived Pregnancies. 
Obstet Gynecol 90:98-101, July 1997. 


. Cunningham FG, MacDonald PC, Gant NF: Williams Ob- 


stetrics, 18" Ed, p. 282, Appleton and Lange, Norwalk, CT, 
1989, 


. Lynch L, Berkowitz, RL: Amniocentesis, Skin Biopsy and 


Umbilical Cord Blood Sampling in the Prenatal Diagnosis of 
Genetic Diseases. In: Reece EA, Hobbins JC, Mahoney MJ, 
Petrie, RH: Medicine of the Fetus and Mother, pp. 649- 
650. JB Lippincott Co., Philadelphia, 1992. 


. Edwards RG: Preconception and Preimplantation Diagnosis 


of Human Genetic Disease, Cambridge University Press, 
Cambridge, UK, 1993. 


. Jauniaux E: Fetal Testing in the First Trimester of Preg- 


nancy. The Female Patient. 22:51-62, October, 1997. 


. Hoeldtke NJ, Calhoun BD: Perinatal Hospice, Am J Obstet 


Gynecol. 185:525-529, 2001. 


Chas yoter 6/7 


Preconceptional Care and the 
CREIGHTON MODEL System 


| Brose seine counseling has become increasingly 
a part of preventive obstetrical care in the past 10 to 
15 years.'* The preferred strategy is one of primary 
prevention which is the avoidance of causal factors. 
Unfortunately, secondary prevention is still promoted. 
This identifies and terminates affected pregnancies. 


With the advent of the CREIGHTON MODEL 
FertilityCare™ System, one can envision a future when 
all women will be encouraged to chart their menstrual 
and fertility cycles prior to achieving pregnancy. This 
will be the primary prevention strategy as it will not only 
allow for avoiding causal factors but will also allow for 
the identification and eventual treatment of these fac- 
tors prior to becoming problematic. 


This chapter reviews some of the basic principles of 


preconceptional care along with the role of the 
CREIGHTON MODEL System (CrMS) in implementing 
such a strategy. 


pie UT 
There are a variety of medical conditions which do much 
better if treated properly during the course of pregnancy. 
In fact, they do their very best if they are under good 


control prior to the onset of pregnancy. Such condi- 
tions as diabetes, epilepsy, renal disease, heart disease 
and hypertension are all examples of conditions which, 
if managed effectively prior to the beginning of preg- 
nancy and during the course of pregnancy, will pro- 
duce a much better outcome for both mother and baby 
during the course of the pregnancy. Such management 
will be directed by the patient’s physician and is not the 
topic of this chapter. 


Lifestyle Behaviors 

-.). 
If certain lifestyle changes can be implemented prior to 
the beginning of pregnancy and during pregnancy, it 
can also offer an improved outcome for the pregnancy. 
Such factors as smoking, alcohol intake, caffeine intake 
(in large amounts may decrease the chances of estab- 
lishing a pregnancy and may increase the chance of 
miscarriage), recreational drug use, over use of vitamin 
or herbal supplements, and the use of various medica- 
tions can all be reviewed and changed if necessary. 
There are certain types of medications which can be 
quite harmful to pregnancy. Information on drugs that 
might be harmful can be obtained from the Physicians 
Desk Reference (www.pdr.net) or from Reprotox 


(Wwww.reprotox.org). 
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Diet and exercise are also important to manage prior to 
and during the course of pregnancy. As a general rec- 
ommendation, women should be encouraged to main- 
tain a balanced diet of fruits, vegetables, breads, meats 
and dairy products. Foods with a high fat content should 
be reduced along with a limited caloric intake so that a 
pregnancy-related body weight can be attained. An ideal 
weight gain of 20 to 30 pounds over the entire preg- 
nancy is a reasonable goal. 


Supplementation Programs 
Se 
Neural tube defects such as spina bifida, meningomy- 
elocele and anencephaly occur in about one to two per 
1000 live births. They are second only to the cardiac 
abnormalities in frequency. However, a 60 to 100 per- 
cent reduction in the frequency of these defects can be 
obtained in women who supplement their diet daily with 
at least 0.4 mg of folic acid.* The United States Public 
Health Service has recommended the following: 


All women of child bearing age who are capable of be- 
coming pregnant should consume 0.4 mg of folic acid 


per day for the purpose of reducing the possibility of 


having a fetus affected with spina bifida or other neural 
tube defect. 


The routine supplementation of folic acid should in- 
clude at least 0.4 mg per day. If the woman is obese, 
then 1.0 mg per day is recommended and if there is a 
previous history or family history of neural tube defect 
then 4.0 mg per day of folic acid is recommended. It 
should be started at least one month prior to concep- 
tion and continued during the course of the pregnancy. 


Genetic Diseases 

— 
There are a variety of different genetic and inherited 
biochemical abnormalities which can occur. These are 
reviewed in the chapter on prenatal diagnosis. How- 
ever, research needs to continue not only on the pri- 
mary prevention of these conditions but also their ap- 
propriate treatment when they do occur. The person 
afflicted with the disease must be the primary concern 
of these research efforts. 


Responsible Parenthood Instruction 

While it would seem that there is often not much philo- 
sophical agreement between the current approach to re- 
productive health care and that of NaProTECHNOLOGY., 


in the area of preconceptional counseling, the concept 
that “potential pregnancy risks and strategies to pre- 
vent them must be provided before conception” is com- 
pletely agreed to. While the emphasis is often then placed 
upon reducing the number of “intended pregnancies”, 
in NaProTECHNOLOGY the emphasis is placed on se- 
lective intercourse and responsible parenthood. Se- 
lective intercourse allows the couple to choose the best 
time for having intercourse during the course of the 
fertility cycle. In such situations, with adequate knowl- 
edge of the natural procreative system, the couple can 
actually begin to make intelligent decisions with regard 
to their future procreative decisions. 


The CrMS provides an extraordinary set of biological 
markers (biomarkers) which allow for the body to speak 
to the individual. In effect, the CrMS is “an authentic 
language of a woman’s health and fertility.” The chal- 
lenge in NaPro&TECHNOLOGY is to educate women and 
their husbands on the significance of the messages or 
signals that the body is sending to them. What other- 
wise has for far too long been “asymptomatic” and ig- 
nored biomarkers now become keys to the implementa- 
tion of the planning for a healthy pregnancy. 


As women learn the CrMS from their FertilityCare™ 
Practitioner (FCP), there are several things that are im- 
portant. First of all, they must recognize that the chart- 
ing of the various biomarkers of their menstrual and 
fertility cycles is extremely important not just from the 
“avoiding pregnancy” point of view. This is, unfortu- 
nately, the limited view of the contraceptive mentality. 
The CrMS challenges couples to think beyond contra- 
ception (“outside the contraception box”). It challenges 
them to think also in terms of the woman’s health and in 
terms of achieving pregnancy. 


The FCP can be extremely helpful to the woman who 
has questions about what she is observing. The FCP 
can guide her and instruct her with regard to its signifi- 
cance and its meaning. When abnormalities are ob- 
served, then a physician specifically trained in 
NaProTECHNOLOGY is the one to see so the best strat- 
egy for improving either the woman’s health or the sub- 
sequent pregnancy can be implemented. 


The CREIGHTON MODEL System in 
Primary Prevention 

The Peak Day has been studied extensively with regard 
to its association with the timing of ovulation. These 
studies have been conducted with the use of indirect 
hormonal parameters as well as observing the follicular 


growth, development and rupture with the use of serial 
ultrasound. In Figure 61-1, the results of 432 follicular 
ultrasound studies done at the Pope Paul VI Institute 
show the correlation of the timing of ovulation with the 
Peak Day in those cycles. While the rupture of the fol- 
licle occurred most commonly on the Peak Day (31.9%), 
in 94.5 percent of the cycles the rupture occurred from 
Peak -2 through Peak +2. This is the most studied sign 
in all of natural fertility regulation. 


During the course of ultrasound studies of patients with 
infertility, a unique opportunity has occurred to study 
pregnancy from the time of conception. In the cases 
observed, it was found that all of the pregnancies oc- 
curred from Peak -2 through Peak +3. In addition, a pre- 
ponderance of these pregnancies (81.6%) occurred from 
Peak -2 through Peak +1 while a much smaller number 


Correlation of Peak Day To 
Observation of Day of Follicle 
Rupture As Observed By 
Patients With Infertility By 
Serial Ultrasound (N=432) 


Figure 61-1: The correlation of the Peak Day to observation 
of the day of follicle rupture as observed in patients with 
infertility with the use of serial follicular ultrasound (N = 432) 
(From: Pope Paul VI Institute research, 2004). 


P-2 Pot Peak Day Pet Pe2 Peo 


Day of Conception (Ultrasound day of FR) 

Relative to Peak Day 
Figure 61-2: Pregnancies observed in CrMS users during 
the course of a cycle in which ovulation was observed by 
serial follicular ultrasound. The graph presents the day of 
conception relative to the occurrence of the Peak Day in a 
group of infertility patients (From: Pope Paul VI Institute re- 
search, 2004). 
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occurred on Peak +2 and Peak +3 (18.5%) (Figure 61-2). 


A very interesting additional observation has been made 
with regard to the occurrence of these pregnancies and 
the mucus cycle score during the cycle of conception. 
This data is shown in Figures 61-3 and 61-4. When the 
conception occurred in advance of or around the timing 
of the Peak Day, the mucus cycle score was much higher 
than those pregnancies which occurred on Peak +2 and 
Peak +3. When this is studied by regression analysis, 
the correlation coefficient was 0.9871 (Figure 61-4, 
p=.0002). This is an extraordinary correlation and it sug- 
gests that the main fertility of limited mucus cycles is in 
the immediate post-Peak phase of the cycle (Peak +2 
and Peak +3). 


When a woman begins to track her fertility cycle there 


Day of Conception 
Relative to Peak Day 
Mean Mucus Cycle Score (CrMS) 


(Intertility Patients, N=40) 


Mucus Cycle Score (MCS) 


P-2 Pl Peak Day Pet Pe2 Pe 


Day of Conception (Ultrasound day of FR) 
Relative to Peak Day 


Figure 61-3: The mean mucus cycle score in patients using 
the CrMS when the day of conception is known relative to the 
Peak Day (in patients undergoing serial follicular ultrasound). 
Patients studied were infertility patients (N = 40) (From: Pope 
Paul VI Institute research, 2004). 


Day of Conception Relative to Peak Day 
15 Mucus Cycle Scores (CrMS) R 
1 All Pregnancies in Cycle of Ultrasound Series P 
(N=40) 


S 
4 
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Mean Mucus Cycie Score (MCS) 


P-2 P-1 Peak Pet P+2 P+3 
By Ultrasound in Cycle of Conception 


Figure 61-4: A regression line drawn using the mean mucus 
cycle score (CrMS) when the day of conception is know in 
pregnancies occurring during cycle of follicular ultrasound 
series and correlated to the Peak Day, R=.9871 (p=.0002) 
(From: Pope Paul VI Institute research, 2004). 
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Figure 61-5: This chart is representative of several situations that may be seen in women 
experiencing infertility, miscarriage, ectopic pregnancy and other related reproductive 
abnormalities. A brief description of the various cycles below: 


Cycle A: This 28-day cycle reveals a limited mucus cycle. The mucus cycle score 
(MCS) is 1.3 (a regular mucus cycle should score 9.1 or greater). These types of 
cycles have now been shown to be associated with significant ovarian hormone 
dysfunction and a high frequency of ovulatory defects. 


Cycle B: In this cycle the mucus is observed for the normal number of days but the 
amount of mucus discharged is significantly reduced. The MCS is 7.0 and is classified 
as intermediate limited. The same associations as in cycle A are seen in patients with 
this example. 


Cycle C: In this cycle there is no mucus discharge at all. The MCS is 0.0. These cycles 
are also associated with the same problems as cycle A but also may occur with a 
target organ failure such as surgery on the cervix. In patients with endometriosis, 77.0 
percent of cycles exhibit the signs seen in cycles A-C. 


Cycle D: In this cycle, the post-Peak phase is only five days in duration. Cycles such 
as this are associated with spontaneous abortion because of an inadequate proges- 
terone support of the early pregnancy. 


Cycle E: This cycle shows a normal mucus cycle (MCS = 12.3) and a normal length 
post-Peak phase (13 days). These cycles can be seen in cases of oligospermia or 
azoospermia 


Percent Limited Mucus Cycles 
Normal Fertility Controls vs. Infertility 
by Laparoscopic Diagnosis and SAB 


64.6 65.8 


Percent 


Controls Normal Pelvic Endometriosis = All SAB No 
Normal Pelvic Adhesion Infertility Infertility Laparoscopy 
Fertility Infertility Infertility Group Infertility 


N=23 NelO Ned Ne79 Nell4 New32 Ne16 
p=2148  p=.0960) = p=.0003 p=.0001 p=.0007 = p<.0001 


% Limited Mucus Cycles 


Fisher exact test 


Figure 61-6: The percent of limited mucus cycle in women of 
normal fertility (controls) versus women experiencing infer- 
tility. The data is outlined by the laparoscopic diagnosis and in 
those women who have had spontaneous abortions (SAB) 
(From: Pope Paul VI Institute research, 2004). 


are a variety of different patterns associated with repro- 
ductive abnormalities. These are shown in Figure 61-5 
and they include such conditions as limited mucus 
cycles, dry cycles and short post-Peak phases. If the 
woman presents with limited mucus cycles and infertil- 
ity, then there is also a strong correlation with some 
underlying organic abnormality (Figure 61-6). While the 
exact abnormality cannot be identified from the 
CREIGHTON MODEL chart, the suspicion that such an 
abnormality exists is strong. For example, 64.6 percent 
of patients with endometriosis will have limited mucus 
cycles and 71.9 percent of women who have a miscar- 
riage will have limited mucus cycles. 


We do know that in some women the limited mucus 
cycles are not problematic. These women can achieve a 
normal pregnancy and have a normal outcome. How- 
ever, this is a question of dealing with “risk factors” and 


with the presence of a limited mucus cycle, the risk of 


one of one these reproductive abnormalities increases. 


Table 61-1: Incidence of 
Premenstrual Spotting 
Normal Controls vs. All Infertility! 


Premenstrual Spotting 
Total Yes No 


Study Group N n % n % 
Normal fertility controls 54 0 00 54 100.0 
All infertility 114 17 [14.9?7] 97 85.1 


1. From: Pope Paul VI Institute research, 2004. 
2. p=.0028, chi-square analysis 
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The exact percentage of increase is not yet known since 
prospective studies of a large group of women with 
limited mucus cycles have not yet been undertaken. 
The studies showing the connection between limited 
mucus cycles, miscarriage and ectopic pregnancies are 
seen in those patients who actually experience those 
conditions. Thus, there is need for further research in 
this area but it is almost certain that the risk is higher. 
The data, to date, is strongly in that direction. 


Another biomarker of the CrMS is premenstrual spot- 
ting. Again, in women who experience infertility, pre- 
menstrual spotting is observed in about 15 percent of 
patients (Table 61-1). This is significantly more com- 
mon than in normal fertility controls (p=.0028). The cause 
of premenstrual spotting is generally thought to be sub- 
optimal luteal phase hormone production, especially 
progesterone (Figure 61-7). However, recent evidence 
also suggests that, in some cases where hormone pro- 
duction is normal, this might be related to low-grade 
infection. 


Women who have limited mucus cycles also have what 
appears to be an increased risk of miscarriage (Figure 
61-8). In this particular example, the limited mucus cycle 
is associated with an immature follicle (as identified by 
follicular ultrasound) and with suboptimal estradiol pro- 
duction preovulatory and postovulatory and subopti- 
mal progesterone production postovulatory. The LH 
surge, interestingly enough, is completely normal. Of 
all hormones, the LH surge is the least sensitive to 
preconceptional evaluation. The data on the mucus 
cycle scores in women that achieved pregnancy when 
the pregnancy ended in miscarriage is shown in Table 
61-2. The MCS was significantly decreased in the mis- 
carriage group. 


Further evaluation of this has been conducted by cor- 
relating the mucus cycle score with the various events 


Table 61-2: Mucus Cycle Scores! in Patients of 
Normal Fertility vs. Those Women who Have 
Experienced a Spontaneous Abortion 


Mean Mucus 
Patient Population n Cycle Score 
Normal fertility 22 10.35 
Spontaneous abortion 31 5.43?| 


1. The mucus cycles were objectively classified using the color, consistency, 
change and sensation mucus cycle scoring system (3C’s MCSS) 
2 p=,0028, chi-square analysis 


From: Pope Paul V1 Institute research, 2004 
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Figure 61-7: A woman with premenstrual spotting, a history of four consecutive miscarriages and a clearly suboptimal luteal 
phase hormone profile (From: Pope Paul VI Institute research, 2004), 
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Figure 61-8: Conception in a limited mucus cycle leading to spontaneous abortion. The ultrasound study of the follicle and LH, 
progesterone, and estradiol levels are identified. All parameters measured were abnormal including the mucus cycle with the 
singular exception of the LH surge (which is normal) (From: Pope Paul VI Institute research, 2004). 


of the CrMS chart and follicular ultrasound studies. In 
Figure 61-9, the incidence of limited mucus cycle is seen 
by comparing the timing of the pregnancy to the Peak 
Day, the size of the ovarian follicle just prior to rupture 
and the type of follicular rupture pattern observed at 
the time of the ultrasound series is shown. Limited mu- 
cus cycles are much more common, as indicated earlier, 
in pregnancies that occur on Peak +2 and Peak +3. But it 
also associated with a follicle size which is small (less 
than 1.9 cm MFD) and with ovulation patterns which 
are consistent with immature follicles and partial rup- 
tures. This data is shown in an opposite form with the 


Limited Mucus Cycles by Occurrence of FR, 
Size of Follicle and Type of Rupture (Infertility Patients) 
Actual Pregnancies in Cycle of U/S 
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Figure 61-9: The incidence of limited mucus cycles in preg- 
nancies observed during the course of follicular ultrasound 
studies. These are identified by occurrence of follicular rup- 
ture (FR), size of ovarian follicle (mean follicular diameter) 
and type of rupture. These studies were done in infertility 
patients (From: Pope Paul VI Institute research, 2004). 
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Figure 61-10: The incidence of regular mucus cycles in preg- 
nancies observed during the course of follicular ultrasound 
studies. These are identified by occurrence of follicular rup- 
ture (FR), size of ovarian follicle (mean follicular diameter) 
and type of rupture. These studies were done in infertility 
patients (From: Pope Paul VI Institute research, 2004), 
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incidence of regular mucus cycles in Figure 61-10. 


In Figure 61-11, pregnancy outcome is shown relative 
to both the size of the ovarian follicle and the type of 
rupture pattern. If the follicle is less than 1.9 cm MFD, 
abnormal pregnancy outcome is significantly higher. 
The types of abnormal pregnancies include miscarriage, 
ectopic pregnancy and preterm delivery. This is also 
true in partial rupture cycles. 


This is extended further in Figure 61-12 in looking at the 
mucus cycle score and other parameters as they relate 
to the timing of conception around the Peak Day. The 
mucus cycle score is significantly reduced in pregnan- 
cies that occur on Peak +2 and Peak +3 even though the 
size of the ovarian follicle in those cycles is not signifi- 
cantly different. Pregnancy outcome, overall, is also not 
different when pregnancy occurs on Peak +2 or Peak 
+3. 


This is more extensively elaborated on, however, in Fig- 
ure 61-13 and 61-14. In Figure 61-13, the mucus cycle 
score is associated with several parameters. It is shown, 
for example, that not only is the mucus cycle score re- 
duced in pregnancies that occur on Peak +2 and Peak 
+3 but it is also significantly decreased in those cycles 
which reveal an immature follicle or partial rupture at the 
time of ovulation. It is significantly reduced when the 
follicle is small and even when the cumulus oophorus is 
absent, the mucus cycle score is significantly decreased. 
When one looks at the outcome of pregnancies, one 
observes that while the mucus cycle score is decreased 
in the group with abnormal outcomes, it is not signifi- 
cantly different from the “normal” group (although the 
p-value is very close at .0608). 
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Figure 61-11: The outcome of pregnancies by the size of the 
ovarian follicle and the type of rupture in pregnancies occur- 
ring in women undergoing follicular ultrasound studies (infer- 
tility patients) (From: Pope Paul VI Institute research, 2004). 
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Conception on P-2 to P+1 vs. P+2, P+3: 
Occurrence of Follicular Rupture, Mucus Cycle Score, 
Size of Follicle and Pregnancy Outcome 
Infertility Patients in Cycle of U/S Series 
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Pregnancy Outcome 


P-2 P+2 P-2 P+2 P-2 P+2 P-2 P+2 
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p=.0030 p=.0066 p=.6696 p=.3219 
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Figure 61-12: The mucus cycle score, size of the ovarian follicle, the timing of the 
occurrence of follicular rupture and the pregnancy outcome in patients who achieved 
pregnancy from Peak -2 through Peak +1 and Peak +2 through Peak +3 (infertility pa- 
tients) (From: Pope Paul VI Institute research, 2004). 


Mean Mucus Cycle Score: 
By Occurrence of Follicular Rupture, Type of Rupture, Size of Follicle, 
Presence/absence of Cumulus Oophorus, Outcome of Pregnancies 
Infertility Patients Pregnant during Ultrasound Series 
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FR=Follicular Rupture; MF=Mature Follicle; CR=Complete Rupture; |F S=immature Follicle Syndrome; PR=Partial Rupture; 
C.0.=Cumulus Oophorus; SAB=Spontaneous Abortion; ECT=Ectopic Pregnancy; Prem=Premature Delivery 
Figure 61-13: The mean mucus cycle score (CrMS) correlated with the occurrence of 
follicular rupture, the type of rupture pattern, the size of the ovarian follicle, the pres- 
ence or absence of the cumulus oophorus (CO) and the outcome of the pregnancy 
(infertility patients) (From: Pope Paul VI Institute research, 2004). 
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This is further examined in Figure 61-14. The mucus 
cycle score used in the comparison in Figure 61-13 and 
considered “normal” was 8.9. However, this was a group 
of women with prior infertility who had a normal preg- 
nancy outcome. If one compares those patients who 
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Figure 61-14; The mean mucus cycle score (CrMS) in nor- 
mal fertility controls versus normal and abnormal pregnancy 
outcome in patients with infertility. The mucus cycle score in 
abnormal pregnancy outcomes (spontaneous abortion, ec- 
topic pregnancy and premature birth) are significantly de- 
creased from the normal fertility controls (p=.0133) (From: 
Pope Paul VI Institute research, 2004). 
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became pregnant in cycles which eventually had an 
abnormal pregnancy outcome such as miscarriage, ec- 
topic pregnancy or preterm delivery to a group of com- 
pletely normal fertility controls (patients without preex- 
isting infertility) the mucus cycle score is significantly 
decreased (10.1 to 6.4, p=.0133). Thus, it is reasonable 
to conclude that a decreased mucus cycle score is as- 
sociated with an increase incidence of abnormal preg- 
nancy outcomes. 


In Figure 61-15, a CrMS chart with a short post-Peak 
phase (five days) is shown in association with daily 
hormone levels. The short post-Peak phase is associ- 
ated with an inadequately short luteal phase and clearly 
short and suboptimal progesterone production. This 
situation is the classic Type I luteal phase deficiency 
which is associated clinically with a very high rate of 
miscarriage. With a women charting her menstrual cycles 
using the CrMS, one can identify in advance this ab- 
normality and, with appropriate therapy (HCG supple- 
mentation during the post-Peak phase of the cycle), the 
luteal phase can be corrected and a normal pregnancy 
can be anticipated (with progesterone supplementation 
during the course of the pregnancy). 


Additional features of the CrMS charting can also be 
identified in advance of pregnancy. In Figure 61-16, a 
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Figure 61-15: This CrMS chart shows a very short post-Peak phase (five days). A hormone profile was being conducted 
during the course of this cycle and revealed a very short and suboptimal luteal phase (seven days). Such a cycle is associated 
with a very high risk of miscarriage (From: Pope Paul VI Institute research, 2004). 
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woman with “frequent 2W” observations is shown. In 
this particular example, cervical culture revealed an E. 
coli infection. In Figure 61-17, a similar charting pattern 
is observed but in a woman who is now pregnant. This 
“frequent 2W” observation pattern was associated with 
group B beta strep. Such infection is known to be harm- 
ful to the baby at the time of delivery and with monitor- 
ing of the biomarkers of the CrMS, one can identify 
what would otherwise be considered an asymptomatic 
condition. With proper culturing and the implementa- 
tion of antibiotics, the condition can be completely pre- 
vented. 


Such a condition is also observed in Figure 61-18 where 
tail-end brown bleeding is observed. More and more 
evidence is suggesting that this parameter, while on 
occasion being associated with decreased progester- 
one production, can also be associated with a low-grade 
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clinical endometritis. How this affects pregnancy has 
not yet been fully studied but one would anticipate some 
deleterious effect in subsequent pregnancy. 


Final Comment — 
The CrMS, with its standardized and prospective data 
collection on the various parameters of the menstrual 
and fertility cycles, offers an extraordinary look at the 
conditions of reproductive health prior to conception. 
With knowledge of the biomarkers of the CrMS, treat- 
ment strategies for primary prevention can be imple- 
mented with significant hope for the improvement of 
outcomes. While continued research is clearly needed 
to improve our overall understanding of these relation- 
ships, the foundation has been laid for the implementa- 
tion of this new strategy. 
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Figure 61-16: In this patient “frequent 2W” observations during the pre- and post-Peak phase of the first and % of the second 
cycle are observed. Cervical culture revealed E. coli. It was successfully treated with Keflex and the 2W observations 
disappeared (From: Pope Paul VI Institute research, 2004). 
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Figure 61-17: A patient who is a 36-year-old gravida 2 para 1 with “frequent 2W" observations. She is 19.1 weeks pregnant 
and culture revealed yeast (candida albicans) and group B beta strep. Treatment with yeast medication and penicillin reverted 
her observations back to dry (From: Pope Paul VI Institute research, 2004). 
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Figure 61-18: These three cycles reveal tail-end brown bleeding (TEB) or black bleeding in a woman with infertility and 
endometriosis. At D&C, the endometrium revealed retained fragments of necrotic endometrial tissue. This is thought to be, at 
least in part, due to suboptimal production during the previous luteal phase. More recent study also indicates that this may be a 
sign of chronic endometritis which might be amenable to antibiotic therapy. If such a condition occurs in advance of pregnancy 
it could potentially result in adverse outcomes (From: Pope Paul VI Institute research, 2004). 
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Part VI: 


(‘Seergécal NaProTECHNOLOGY 


Thomas Hilgers, M.D. “this is a surgical technique which requires patience on 
Chapter6z the part of the surgeon and meticulous attention to detail. 
These surgical procedures will generally be somewhat 
longer than the procedures to which the gynecologist is 
accustomed.” 
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What is Surgical NaProTECHNOLOGY? 


bout 30 years ago, the American Board of Obstet- 

rics and Gynecology approved three new 
subspecialties in the field of obstetrics and gynecol- 
ogy. These subspecialties were gynecologic oncology, 
perinatology and reproductive endocrinology. It was 
the hope when these subspecialties were developed that 
they would advance those three areas of women’s health. 


As one looks back on the development of the reproduc- 
tive endocrinology training programs, they originally 
started with an emphasis on pelvic surgery. However, in 
1978 when the first baby was born by in vitro fertiliza- 
tion (IVF), the specialty changed dramatically. Its focus 


over the last 25 years has been on the development of 


the skills needed for IVF. As a result, many younger 
reproductive endocrinologists do not, at this time, have 
the surgical skills necessary to do some basic and most 
advanced reconstructive pelvic surgeries. 


Over a decade ago, the Society of Reproductive Sur- 
geons, a group within the American Society for Repro- 
ductive Medicine, began to recognize this deficiency 
and foster the development of postgraduate fellowship 
programs which would have as one of their major em- 
phases, training in pelvic surgery, microsurgery, laser 
surgical applications, and so forth. These training pro- 
grams have grown slowly over the past |0 years, but it 


" 


is in this area that surgical NaProTECHNOLOGY has its 
major focus. 


Surgical NaProTECHNOLOGY is a specialized form of 


gynecologic surgery whose primary aim is to recon- 
struct the uterus, fallopian tubes and ovaries in such a 
way that pelvic adhesive disease can be eliminated and 
not caused by the surgical procedure itself. It is, in a 
sense, a “near adhesion free” form of surgery. 


One of the best examples of a surgical procedure which 
has been lost in the transition to in vitro fertilization, is 
ovarian wedge resection. This is a procedure, which 
many years ago, carried with it 70 percent pregnancy 
rates. However, it was well known to be associated with 
a high incidence of the formation of pelvic adhesions. 
As a result, when clomiphene citrate became available 
in the middle 1960s, this procedure was all but aban- 
doned because of the stated reason that it was signifi- 
cantly adhesiogenic. And yet, the pregnancy rate fol- 
lowing clomiphene therapy was significantly less than 
that associated with ovarian wedge resection. Further- 
more, ovarian wedge resection made a major contribu- 
tion to the long-term treatment of some of the endocrine 
and menstrual cycle abnormalities associated with 
women who have polycystic ovaries. The use of clomi- 
phene citrate has no such long-lasting effect. More re- 
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cently, in vitro fertilization has been utilized for this 
purpose, and yet, the pregnancy rates are even lower 
and the health benefits absent. 


In the meantime, a good deal of progress has been made 
in the prevention of pelvic adhesions. Work done at the 
Pope Paul VI Institute and by others has now shown 
that ovarian wedge resection can be done in such a way 
that it not only carries with it high pregnancy rates, but 
also is associated with a very low incidence of the for- 
mation of pelvic adhesions. In addition, it can be done 
through a fairly small surgical incision with a low inci- 
dence of surgical complications and a good deal to be 
gained from its positive endocrine effects. Thus, surgi- 
cal NaProTECHNOLOGY is an important development 
in the field of reconstructive pelvic surgery with its major 
emphasis on adhesion prevention. It is an extraordinar- 
ily satisfying surgical involvement although it does re- 
quire a commitment to excellence, patience, and a desire 
to provide reconstructive pelvic procedures that are 
accomplished without major adhesion formation. 


In many ways, this portion of NaProTECHNOLOGY has 
been developed within the standard practice of gyne- 
cologic pelvic surgery. However, there are very few pro- 
grams around the United States that actually implement 
the strategies involved in this surgical subspecialty. It 
is not that some brand new way of performing a surgical 
procedure has now been invented. Rather, it is a surgi- 
cal subspecialty which has been refined by incorporat- 
ing a number of different but currently available appli- 
cations, which have as their end result, the prevention 
of pelvic adhesive disease. 


This section of this textbook is devoted to bringing to 
the forefront the techniques involved in surgical 
NaProTECHNOLOGY so that gynecologic and general 
surgeons can be trained to properly perform them. 


Qualifications of the Physican 

Ss 
A physician who engages in_ surgical 
NaProTECHNOLOGY should be, at the very least, be a 
board-certified obstetrician-gynecologist with a very 
special interest in these surgical applications. A board- 
certified general surgeon with these interests would also 
be basically qualified. In both cases, additional exper- 
tise in the use of laser (KTP, Nd:YAG and CO, laser) and 
in microsurgical applications is also necessary. Com- 
pleting continuing medical education instruction is im- 
portant and, in the future, obtaining added experience 
through a surgical NaProTECHNOLOGY fellowship will 
be very helpful. In addition to these basic medical and 


surgical requirements, a special interest and dedication 
to these surgical principles is strongly recommended. 


Selection of Patients 

—, i 
In reviewing the surgical procedures of the Pope Paul 
VI Institute, approximately 60 percent of those patients 
who have endometriosis will be able to have a correc- 
tive surgical procedure with laser at the time of their 
diagnostic laparoscopy (Figure 62-1). What type of sur- 
gical procedure is used will depend upon the extent to 
which the pelvis is involved with endometriosis and 
adhesive disease. In stage | endometriosis, 85.6 percent 
were treated by laser laparoscopy while all of those with 
stage IV endometriosis were treated with laser laparo- 
tomy. 


In preparing patients for diagnostic laparoscopy, it is 
important to discuss with them the goals and objec- 
tives of that procedure. In surgical NaProTECHNOLOGY, 
the main goal is to make a good diagnosis. The second- 
ary goal is to treat it effectively at the time of the 
laparoscopy. When it is treated effectively, the goal is 
to do it in such a way so that there is the greatest oppor- 
tunity for the disease to be removed, with a limited ex- 
posure to the formation of adhesions. Thus, it is un- 
usual to combine the diagnostic laparoscopy with a 
major surgical procedure. The one exception to this is 
the patient who requires an ovarian wedge resection in 
a situation where this is the only disease process present 
or there is just a limited amount of endometriosis that 
can be laser vaporized at the time of the laparoscopy. 
Combining those two surgical procedures is not too 
complex or difficult from a scheduling point of view. 


There are several difficulties in connecting a diagnostic 
laparoscopy with a major surgical procedure in surgical 
NaProTECHNOLOGY. The first of these is the length of 
time it takes to do the major surgical procedure. These 
procedures can often take three or four hours (some- 
times longer) and when combined with a diagnostic 
laparoscopy, can make the entire surgical procedure too 
long. One of the major problems is the planning that 
goes into most of these surgical procedures, including 
such things as bowel prep and advanced discussion 
about the nature of the surgical procedure and the com- 
plications with which it might be associated. Thus, it is 
the practice at the Pope Paul VI Institute to do the di- 
agnostic laparoscopy and if laser laparoscopy cannot be 
performed at the same time, then the procedure is video- 
taped and the patient is scheduled for a laparoscopy re- 
view (comprehensive management review) (Figure 62-2), 


Type of Surgical Treatment for Endometriosis 
by Stage of Endometriosis (N=457) 


Percent 


Stage | Stage II 
Endometriosis Endometriosis 
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Ml Laser laparoscopy 
(5 Laser laparotomy 
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Stage II! Stage IV 
Endometriosis Endometriosis 


Figure 62-1: This bar graph shows the type of surgical procedure selected for the treatment of endometriosis according to the 


stage of endometriosis. 


At this visit, usually lasting 45 to 60 minutes in dura- 
tion, the entire nature of the patient’s case is presented 
to them from the point of view of NaProTECHNOLOGY 


and what it can offer the patient in terms of treatment. If 


further surgery is contemplated, then a complete dis- 
cussion of those surgical procedures and the possible 
complications are also presented. 


At this laparoscopy review, the videotape of the 
laparoscopy is viewed with the patient (even if major 
surgery is not contemplated, the laser laparoscopy is 
shown to them). The results of the selective hysterosal- 
pingogram are also reviewed. The CREIGHTON MODEL 
chart is reviewed for various biomarkers which are im- 
portant to be resolved relative to their infertility or mis- 
carriage history and a review of the entire endocrine 
evaluation is undertaken. 


The ultrasound evaluation of ovulation is then dis- 
cussed and presented to them and if there are abnor- 
malities, that is presented in the context of the entire 
problem. Additional factors such as the results of en- 
dometrial or endocervical biopsies, the results of the 
seminal fluid analysis and other factors are also then 
presented. By placing this into its total context at one 
visit, a comprehensive approach or strategy for treat- 


ment can be developed and explained to the patient. 
From this review, the recommendation of the physician 
is made, discussion with the patient is undertaken and 
questions are answered. 


Planning the Surgical Approach 

lS isles 1 
While the major emphasis over the last 10 to 15 
years in gynecologic surgery has been placed on 
operative laparoscopy, the emphasis in surgical 
NaProTECHNOLOGY is on adhesion prevention. It has 
been shown that one can prevent adhesions better when 
undertaking major operative efforts with the abdomen 
open and there is an ability to work directly with the 
tissues, particularly to reapproximate and repair the tis- 
sues once the pathology has been removed. In plan- 
ning for the surgical procedures, this is one of the most 
important aspects involved in considerations with sur- 
gical NaProTECHNOLOGY. 


There are a number of surgical procedures which can be 
done as a combined approach. For example, many women 
with polycystic ovarian disease also have endometrio- 
sis. In those cases, the endometriosis can be laser va- 
porized at the time of the laparoscopy and the ovarian 
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LAPAROSCOPIC REVIEW 
Comprehensive Management Review 


Pope Seater Teal oueh, eds oe es ec I 
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Patient name: 


Laparoscopy 
Date: 
Findings: 


Tubal patency: bilateral Y N; right Y N; left Y N 


. Gynecological Charting Record (CrMS) 


. Endocrine Evaluation 


. Ovarian Cyst Evaluation (OCE) 


. Endometrial/endocervical Biopsy 


. SFA Summary 


Vil. Other (SHSG, HSG, PCT, etc.) 


Vill. Impressions IX. Treatment Recommendations 


Discussed in details: Yes No Physician's signature: 
Date: _ 


Figure 62-2: This is the form used during the course of the laparoscopy review (Comprehensive Management Review) at the 
Pope Paul VI Institute. 


wedge resection can subsequently be performed 
through a small transverse incision. Whenever the dis- 
ease is located more anteriorly, it can usually be done 
through a fairly small incision. An ovarian wedge resec- 
tion is an excellent example of this because the ovaries 
are very accessible through such an incision. 


Another example might be a patient who has peritoneal 
implants of endometriosis deep in the posterior cul-de- 
sac which lend themselves very nicely to laser vapor- 
ization, but also has an ovarian endometrioma on one or 
both ovaries. In this case, laser vaporization can be 
undertaken by laparoscopy and the subsequent proce- 
dure on the ovary can be performed through a small 
incision. Because the ovaries are very accessible, the 
endometriosis can be removed and the ovaries repaired. 
In such a fashion, the procedure carries with it a similar 
postoperative recovery to that of an operative 
laparoscopy. Such a procedure is not much different 
from having an appendectomy through a small incision. 
These patients do extremely well, recuperate their bowel 
function quickly, are moving in a short time, and usually 
return to work within two to four weeks. 


On the other hand, if'a patient has extensive endometrio- 
sis which requires excision from deep in the posterior 
cul-de-sac, then a larger Pfannenstiel incision is clearly 
necessary. These two types of incisions are demon- 
strated in Figures 62-3 and 62-4. In these patients, it is 
absolutely essential that one gets good exposure in or- 
der to work effectively deep in the posterior cul-de-sac, 
which is one of the deepest cavities in the body. Instru- 
ments need to be selected that are fine-tipped and long 
so that they reach the curvature of the posterior pelvis. 


If the patient has any involvement of the rectum or sus- 
pected involvement of bowel, then the patient should 


Figure 62-3 


Figure 62-3: This is a small Pfannenstiel incision made for 
surgical procedures that are in the anterior portion of the pelvis. 
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undergo a bowel preparation. There are a variety of dif- 
ferent bowel preps that are available and one should be 
chosen that is good at preparing the large bowel and 
the terminal ileum. 


After this discussion has occurred with the patient, the 
surgery is then scheduled and any incidentals with re- 
gard to the surgical procedure, idiosyncrasies that might 
be important to this particular surgery, need to be re- 
viewed with the operating room staff so they are ad- 
equately prepared. Being organized in advance of the 
surgical procedure is critical to its successful comple- 
tion. This involves not only the surgeon, but the 
surgeon’s assistants, scrub tech, circulating nurse, and 
anesthesiologist if necessary. 


By attending to the various details of the surgical pro- 
cedure, a procedure can be planned which will accom- 
plish the two goals of removing the diseased or patho- 
logic abnormalities and doing it in such a way so that 
adhesions are not formed. If a second-look laparoscopy 
is necessary to remove a Gore-Tex surgical membrane, 
that also needs to be scheduled and discussed with the 
patient. 


In surgical NaProTECHNOLOGY, once again, the goal 
is “near adhesion-free” surgery while at the same time 
removing the disease that is present. It is a form of sur- 
gery which is in some ways similar to plastic surgery 
because of its goal to reconstruct the pelvic tissues in 
such a way that they resemble tissues that have never 
been adversely affected. While we are not entirely ca- 
pable of doing this in all cases, in nearly all cases we are 
able to approach it. And in those cases, the overall situ- 
ation will be greatly improved. The surgical challenges 
are exciting and what can be accomplished to assist the 
patient is extremely satisfying. 


Figure 62-4 


Figure 62-4: This is a larger Pfannenstiel incision used for 
more extensive surgical NaProTECHNOLOGY procedures and 
especially those procedures where one is working deep in the 
pelvis. 
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Chas yoter 63 


Diagnostic Laparoscopy: 
“Near Contact” Approach 


De laparoscopy is an important tool in the 
armamentarium of one who is interested in estab- 
lishing sound diagnoses and constructing treatment 
plans for various women’s health problems. However, 
to become a good diagnostic laparoscopist requires 
good didactic training, experience with repetition, and 
an interest in using laparoscopy for diagnostic pur- 
poses. 


Over the last 20 years, the skill in diagnostic laparoscopy 
has improved significantly because of the work of indi- 
viduals such as Goldstein,! Redwine’ and Martin.‘ How- 
ever, there continues to be performed laparoscopies 
where the potential for the diagnostic tool is not being 
fulfilled. The author has observed on a number of occa- 
sions a diagnostic laparoscopy that had been consid- 
ered normal but, when it was repeated, a high incidence 
of abnormalities was identified. Table 63-1 presents 46 
such cases. In 41 of them (89.1%), endometriosis was 
found on the repeat laparoscopy. In 2 cases, adhesive 
disease was identified (4.4%) and, in 3 cases (6.5%), 
normal pelvic anatomy was identified. 


Improved training in diagnostic laparoscopy for indi- 
vidual practitioners is necessary. Experience in 
laparoscopic sterilizations from a residency program is 
inadequate for subsequently performing diagnostic 


laparoscopy. The two skills are quite different. 


It has been shown that using the magnification of the 
laparoscope for a close-up view can improve one’s abil- 
ity to detect various conditions.’ Redwine introduced 
the term “near-contact” laparoscopy (NCL).? The au- 
thor has used this approach for over 20 years and the 
purpose of this chapter is to describe that technique in 
greater detail so that the young surgeon can advance 
their skills in this area. This chapter will be divided into 
two areas of consideration. The first will be a few tech- 
nical considerations that the author feels to be extremely 
helpful in conducting NCL and the second part is a 
description of the technique of NCL. 


Table 63-1: Repeat Laparoscopies when 
Previous Laparoscopy Considered Normal 


(N=46) 
n % 
With endometriosis 41 89.1 
With adhesive disease 2 44 
Normal pelvis 3 6.5 


1. First laparoscopy was performed elsewhere. The repeal laparoscopy 
was performed by the author. 
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Technical Considerations _-______ 
pitied siialin aie 
This chapter will not thoroughly describe how to con- 
duct a laparoscopic procedure. It is presumed that the 
reader already has those skills or is in a position to be 
learning those skills. However, the following technical 
considerations have been found to be extremely helpful 
in conducting this diagnostic procedure and it is hoped 
that the young surgeon may benefit from this input. 


First of all, a uferine manipulator should always be 
used when conducting a diagnostic laparoscopy. This 
manipulator must be one which provides the ability to 
significantly mobilize the uterus so that the various crev- 
ices of the pelvic cavity can be evaluated. In fact, uter- 
ine manipulators are often not very well chosen, The 
manipulator recommended in this textbook is the one 
shown in Figure 63-1 (The | Endopath uterine manipu- 
lator with sound dilator — 7-cm tip length; Ethicon Endo- 
Surgery, Inc.). This manipulator allows for excellent 
mobility of the uterus and the ability to place the utero- 


sacral ligaments on stretch if doing laser laparoscopy. 


The second technical consideration, which has been 
found to be extremely helpful, is one used to e/evate the 
abdominal wall for trocar entry. This technique has 
been previously described* but has been modified some- 
what with experience and it will be described further 


here. 


Laparoscopy is a blind surgical procedure in which a 
sharp trocar is inserted into the abdominal cavity. One 
of the complications which one should work towards 
preventing, if at all possible, is injury to bowel or major 
blood vessels as the result of entering the abdomen 
with the trocar. A number of techniques have been de- 
scribed for this purpose. The first technique involves 


Figure 63-1 


Figure 63-1: A uterine manipulator which is accompanied by 
a sound dilator, 7-cm tip length (1 Endopath, Ethicon Endo- 
Surgery, Inc.) 


Figure 63-2 


Figure 63-3 


Figure 63-4 


Figures 63-2 through 63-4: Techniques for elevating the 
anterior abdominal wall for insertion of the Veress needle or 
the trocar. In 63-2, the lower abdominal skin is elevated with 
the surgeon's hand. In Figure 63-3, towel clamps or Allis 
clamps are placed periumbilically for elevation of the anterior 
abdominal wall. In Figure 63-4, two medium Kocher clamps 
are placed on the anterior rectus sheath for elevation of the 
anterior abdominal wall 
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grasping the lower abdominal wall with an operating 
hand and physically lifting it as the trocar is inserted 
(Figure 63-2). Another is to grasp the periumbilical re- 
gion with towel clamps or Allis clamps and lift on the 
abdominal wall as the trocar entry is occurring or as the 
Veress needle is inserted (Figure 63-3), The technique 
used by the author is illustrated in Figures 63-4 and 63- 
5. After a small horizontal or vertical infraumbilical inci- 
sion is made, a medium Kocher clamp is used to bluntly 
dissect free the subcutaneous tissue and make access 
to the anterior rectus fascia. Verification of the position 
on the anterior rectus fascia is obtained by manual pal- 
pation through the incision with the index finger. The 
Kocher clamp is then placed on the anterior rectus fas- 
cia and the anterior abdominal wall is elevated. A sec- 
ond Kocher clamp is then more securely placed just 
caudal to the first clamp while the first clamp elevates 
the abdominal wall. Once the second clamp is placed in 
this fashion, the first clamp is then repositioned to ob- 
tain a secure hold on the anterior rectus fascia. With 
both Kocher clamps securely in position in this fash- 
ion, the abdominal wall can then be placed on strong 
traction and a 12-mm disposable, protective trocar is 
then inserted easily without difficulty, While the origi- 
nal description of this technique continued to use the 
Veress needle and saline technique, in the overwhelm- 
ing majority of cases, that technique is not necessary 
when elevating the abdominal wall in this fashion and 
direct entry with the trocar can be safely accomplished. 

Figure 63-7 
The abdominal wall can be elevated much higher with 
the use of this latter technique. Keeping in mind that 
the parietal peritoneum is attached underneath the rec- 
tus muscle and fascia, by placing the clamps directly on 
the fascia and elevating the abdominal wall, the perito- 
neum comes with it. This is demonstrated in Figures 63- 


Figure 63-8 


Figures 63-6 through 63-8: Visualization of the bowel af- 
ter a 12-mm infraumbilical trocar has been placed. In 63-6, no 
elevation of the anterior abdominal wall is being undertaken 
and the bowel is observed at the tip of the trocar. In 63-7, the 
bowel continues to be observed even with elevation of the 
anterior abdominal wall with the surgeon's hand. In 63-8, a 
Figure 63-5 space opens up with the elevation of the anterior abdominal 
wall using Kocher clamps on the anterior rectus sheath 


Figure 63-5: A demonstration of the placement of the Kocher 
clamps on the anterior rectus sheath after a small infraumbilical 
incision has been made in preparation for placement of the 
trocar. 


848 


The Medical and Surgical Practice of NaProTECHNOLOGY 


6 through 63-8. In Figure 63-6, the bowel is immediately 
underneath the trocar. This view is with no elevation at 
all. In Figure 63-7, the elevation is provided by grasping 
the lower skin of the abdominal wall in the midline and 
applying upward traction. Again, the peritoneum has 
not been raised very much and the bowel is present 
immediately under the trocar. However, in Figure 63-8, 
using the Kocher’s on the anterior abdominal wall, a 
space is developed between the parietal peritoneum and 
the bowel allowing for the trocar to enter without caus- 
ing damage. 

A suprapubic probe should be used in all cases of di- 
agnostic laparoscopy. This is accomplished by making 
a small transverse incision just above the symphysis 
pubis and placing a 5-mm retractible trocar through that 
incision and into the abdominal cavity under direct vi- 
sualization. However, prior to inserting that trocar, the 
lower abdominal wall should be transilluminated so 
that blood vessels can be identified and hopefully 


Figure 63-9 


Figure 63-10 


Figures 63-9 and 63-10: Transillumination of the lower an- 
terior abdominal wall, suprapubically (Figure 63-9). In this 
way, blood vessels can be identified and, when the suprapu- 
bic trocar is inserted (Figure 63-10), those blood vessels can 
be avoided. This technique is also important when placing 
trocars in the left and right lower quadrants 


avoided. This is demonstrated in Figures 63-9 and 63- 
10. While it is not common to develop difficulties or 
problems when placing the trocar suprapubically, it can 
happen and occasionally can cause significant hemato- 
mas. This technique of transillumination is even more 
important when placing larger trocars in the left and 
right lower quadrants where blindly striking a blood 
vessel is a more common problem and is often more 
significant. 


Finally, a probe must be used with all diagnostic 
laparoscopies through the 5-mm suprapubic trocar. In 
addition, the ability to irrigate and suction must be avail- 
able. These two capabilities can be accomplished with 
the same instrument. Using a curved, blunted suction 
irrigator (such as that demonstrated in Figure 63-11) 
attached to a suction irrigation tubing set (accompa- 
nied by a battery pump), one can accomplish excellent 
irrigation with lactated Ringer solution and excellent 
suction (Figure 63-12). While one would think that a 
probe would always be used in diagnostic laparoscopy, 
it has been observed that diagnostic laparoscopy is 
occasionally performed without such a probe. Such an 
approach is not appropriate laparoscopic technique for 
the purpose of diagnosis. 


Near Contact Laparoscopy (NCL) 


In conducting good diagnostic laparoscopy, it is very 
important to be organized in the approach by which 
you view the pelvic tissues. It is best for the surgeon to 
develop a technique which is routine so that each 
laparoscopy is performed in the same sequence. A se- 
quence should be chosen that allows for observation 


Figure 63-11 


Figure 63-11: This demonstrates two different types of suc- 
tion irrigators. The one on the left has a sharp circular tip. It 
should be avoided. The one on the right has a blunt, rounded 
tip and can be used safely as both a probe and a suction 
irrigator. These are manufactured by Circon Cabot 


Figure 63-12 


Figure 63-12:This is a suction irrigation set with a battery 
pump (Surgiflex WAVE XP —ACMI Corp., Southborough, MA). 


End 


Figures 63-13: In this diagram, an orderly sequence for evalu- 
ation of the pelvis tissues, which is essential to doing good 
diagnostic laparoscopy, is illustrated. The technique used in 
this text, which is illustrated further in Figures 63-14 through 
Figure 63-43 begins at the left posterior fundus and proceeds 
in a clockwise, somewhat spiral fashion around to the right 
and circulating in the way illustrated. In this way, if this be- 
comes routine, the ability to miss important diagnostic fea- 
tures of the pelvis, is significantly reduced. The surgeon should 
choose some means of proceeding in every diagnostic 
laparoscopy with a systematic, routine approach that care- 
fully evaluates all of the tissues within the pelvis, including 
the appendix, cecum, terminal ileum and rectosigmoid colon 
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of all tissues within the pelvis along with the appendix, 
cecum, terminal ileum and rectosigmoid colon, Such an 
approach is illustrated in Figure 63-12. In this way, the 
entire uterus, both tubes and ovaries, the broad ligaments, 
lateral pelvic walls, uterosacral ligaments, posterior cul- 
de-sac, anterior cul-de-sac, posterior bladder, appendix, 
cecum, terminal ileum and rectosigmoid colon can be 
evaluated. If one learns and adapts a routine sequence, 
important findings will not be missed (Figure 63-13). 

In the “near-contact” approach, a general visualization 
of the pelvis is undertaken upon initial entry into the 
abdominal cavity and after the bowel has been maneu- 
vered cephalad (while the patient is in the moderately 
steep Trendelenburg position). This is illustrated in Fig- 
ure 63-14. If the laparoscope continues to be at that 
distance from the pelvic tissues, then significant pa- 
thology will be routinely missed. In the “near-contact” 
approach, the scope is brought closer to the tissues so 
that magnification of the tissues can be obtained. It is 
suggested that this be accomplished both visually and 
then subsequently with a video camera to magnify it 
even further on a video monitor. 


Using this technique, the surfaces of the peritoneum, 
the various ligaments within the pelvis, both ovaries, 
fallopian tubes, both proximally and distally, the lateral 
pelvic walls and posterior broad ligaments, both utero- 
sacral ligaments, the anterior rectum and posterior cul- 
de-sac, the areas lateral to each fallopian tube on the 
anterolateral abdominal wall and the area anterior to the 
uterus and posterior to the bladder can all be evaluated 
closely. The appendix, cecum, terminal ileum and rec- 
tosigmoid colon must also be evaluated. These steps 
are all illustrated in Figures 63-15 through 63-38. 


ry 


Figure 63-14 


Figure 63-14: After the bowel has been teased cephalad 
and the patient is in the moderate Trendelenburg position, a 
distant view of the uterus, tubes and ovaries can be ob- 
tained. This is the beginning of the diagnostic laparoscopic 
procedure 
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Once the diagnostic procedure has been completed, 
then indigo carmine dye can be injected through the 
uterine manipulator to see if one can demonstrate tubal 
patency (Figures 63-39 and 63-40). As the diagnostic 
procedure is concluding, the posterior cul-de-sac can 
be filled with Ringer’s lactate from the irrigation system 
and the distal fallopian tubes can be immersed in the 
Ringer’s lactate and a good evaluation of the fimbria 
can be undertaken (Figure 63-41). Finally, the upper ab- 


domen looking at the liver, gallbladder, the ligament of 


lreitz and upper portions of the bowel can be viewed 
(Figures 63-42 and 63-43). However, the young surgeon 
should be reminded that diagnostic laparoscopy from a 
gynecologic perspective must focus on the pelvic or- 
gans and tissues. Too often, the upper abdomen has 
been the focus of a diagnostic laparoscopy and abnor- 
malities of the pelvis have gone unnoticed. 


Using the NCL technique can significantly improve the 
ability of the diagnostic surgeon to evaluate and ob- 
serve pelvic changes, which relate to the patient’s pel- 
vic pain, dysmenorrhea, or fertility-related problems 


Figure 63-16 


Figures 63-15 and 63-16: The scope is placed closer to the 
tissues and magnifies the left tube, the left ovarian ligament 
and the left posterior fundus in Figure 63-15 and the same 
structures on the right side in Figure 63-16 


Figure 63-18 


Figure 63-19 


Figures 63-17 through 63-19: In this closer view of the 
distal end of the right fallopian tube (Figure 63-17), peritubal 
cysts can be identified. The lateral portion of the right ovary is 
closely viewed in Figure 63-18 and the medial surface is 
viewed in Figure 63-19 after it has been elevated with the 
use of the suction irrigator probe. In this fashion, a close 
evaluation of the ovary can be obtained 
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(such as infertility, recurrent miscarriage, and irregular 


cycles). 


This chapter has reviewed the “near-contact” approach 
to diagnostic laparoscopy. The technique has been de- 
scribed, but in order to completely fulfill the potential of 
this approach to diagnostic laparoscopy, the reader is 
referred to Chapter 64, Visual Appearance of En- 
dometriosis, and Chapter 65, Atlas of Findings in Diag- 


nostic Laparoscopy. 


Figure 63-20 


Figure 63-21 


Figure 63-24 


Figures 63-23 and 63-24: In Figure 63-23, a series of small, 
darkened, pin-point lesions can be observed just medial to 
the left uterosacral ligament as that ligament is retracted with 
the probe. Upon closer evaluation in Figure 63-24 (NCL), these 
are identified definitively as areas of endometriosis which 
would be easily missed if the “near contact” approach was 
Figures 63-20 through 63-22: In this series, the right lateral not used 

pelvic wall and posterior broad ligament are observed (Fig- 

ure 63-20) and deeper in the posterior cul-de-sac on the right 

side Figure 63-21. A closer view in Figure 63-22 reveals two 

small vesicular lesions deep in the posterior cul-de-sac on 

the right side 


Figure 63-22 
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Figure 63-27 


it) 


Figure 63-28 


Figures 63-25 through 63-28: In this series, the left utero- 
sacral ligament is observed and a small peritoneal defect is 
identified (Figure 63-25). As one brings the scope closer in 
Figure 63-26 and then 63-27, a small peritoneal defect is 
observed within that original defect. Later, as this lesion was 
opened with laser, a lesion of endometriosis was observed 
within that peritoneal pocket. In Figure 63-28, a small black 
lesion of endometriosis is observed just above the left ureter 


Figure 63-31 


Figures 63-29 through 63-31: In this sequence, the distal 
end of the left fallopian tube is observed with a peritubal cyst 
attached to it (Figure 63-29). The lateral aspect of the left 
ovary (Figure 63-30) and the medial aspect of it (Figure 63- 
31) are observed 


Z 
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Figure 63-33 


Figure 63-34 


Figures 63-32 through 63-34: In this series, a most distant 
view of the anterior uterus and posterior bladder is observed 
(Figure 63-32). As the scope is brought closer to the left 
posterior bladder and anterior uterus (Figure 63-33) and the 
right posterior bladder and anterior uterus (Figure 63-34), a 
closer evaluation of these tissues can be obtained. At times 
the scope can be brought even closer than these photo- 
graphs show and lesions can be identified 
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Figure 63-38 


Figures 63-35 through 63-38: In this sequence, the scope 
is now brought up to the area of the appendix and the appen- 
dix is viewed (Figure 63-35). The cecum is then evaluated 
(Figure 63-36) and various aspects of the terminal ileum are 
also evaluated (Figure 63-37 and Figure 63-38). In this se- 
quence, the tissues are normal 
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Figure 63-41 


Figure 63-41: In this figure, the posterior cul-de-sac has 
been filled with Ringer's lactate. The distal tube is immersed 
and the scope is placed under water. With this technique, the 
fimbria float apart from each other and it is the only way that 
a good view of the fimbria in this fashion can be obtained 
The fimbria in this photograph look quite normal 


Figure 63-39 


Figure 63-40 


Figures 63-39 and 63-40: This is a close-up view of the 
indigo carmine dye seen spilling from the distal end of the 
right (Figure 63-39) and left fallopian tubes (Figure 63-40) 


Figure 63-43 


Figures 63-42 and 63-43: In this view, the upper abdomen is 
being evaluated. Here the liver and the falsiform ligament can 
be observed to be completely normal 
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Chas yoter 64 


Visual Appearance of 
Endometriosis 


| FSi it has often been described as a 


“powder burn” appearing lesion on the surface of 


the peritoneum. However, this disease has multiple dif- 
ferent appearances to it. The individual who is inter- 
ested in treating endometriosis must be thoroughly fa- 
miliar with all of its different appearances. 


Over the last 20 years, a great deal of progress has been 
made in confirming the various appearances of en- 
dometriosis with histologic confirmation. Reproductive 
surgeons such as Dr. Dan Martin, University of Ten- 
nessee; Dr. David Redwine, St. Charles Medical Center, 
Bend, Oregon; Dr. Harry Reich, Nesbit Memorial Hospi- 


tal, Kingston, Pennsylvania; and Dr. Arnold Kresch (de- 
ceased), Stanford University Medical Center have made 
major contributions to our better understanding of the 
visual appearance of endometriosis. 


A number of years ago, they published a classic color 
atlas comparing the laparoscopic appearance of en- 
dometriosis to its histopathology. With permission of 
the lead author, a number of these photographs and 
histopathologic slides are reprinted at this time for the 
educational purposes of helping physicians gain confi- 
dence in their ability to identify endometriosis. 


* Reprinted with permission of Dr. Dan Martin, Memphis, Tennessee. 


* From: Martin D, Redwine D, Reich H, Kresch A: Laparoscopic Appearance of Endometriosis. Second edition. The Resurge 


Press, Memphis, Tenessee, 1991. 
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Figure 64-1: Puckered black lesions have 
been described as “classical” and “typical.” 
These areas of endometriosis are the easi- 
est to see and the most common to docu- 
ment by a biopsy or excision of the dark 
area. This lesion is a diffuse mixture of fi- 
brosis, stroma, hemorrhage and hemosid- 
erin laden macrophages separating glands 
and intraluminal debris (From: Laparoscopic 
Appearance of Endometriosis, Second Edi- 
tion, Martin DC, The Resurge Press, Mem- 
phis, 1991) 


Figure 64-2: White scarred areas are easier 
to see when the intraluminal areas of the 
glands contain debris from bleeding. These 
areas are brown or black. The glands are 
deep in the fibrotic scar. When hemosiderin 
and debris are contained within them, this 
may be seen on the surface (From 
Laparoscopic Appearance of Endometrio- 
sis, Second Edition, Martin DC, The Resurge 
Press, Memphis, 1991) 


Figure 64-3: This white lesion involves 
the left uterosacral ligament. The black par- 
ticles on the surface are carbon from pre- 
vious CO, laser vaporization. In this area, 
sparse stroma and glands surrounded by 
fibrous tissue and muscle is the predomi- 
nant picture. Trichrome stain was used to 
demonstrate the fibrous components of the 
fibro-muscular matrix (From: Laparoscopic 
Appearance of Endometriosis, Second Edi- 
tion, Martin DC, The Resurge Press, Mem- 
phis, 1991) 


Figure 64-4: When white scarred areas 
are associated with red polyps, the red 
polyps are most commonly endometriosis 
Red polypoid endometriomas can be as- 
sociated with deeper glands and stroma 
in the white fibrotic scar. The red polyps 
are endometrial glands and stroma (From 
Laparoscopic Appearance of Endometrio- 
sis, Second Edition, Martin DC, The Resurge 
Press, Memphis, 1991) 
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Figure 64-5: Clear polyps and vesicles may 
be endometriosis or other pathology. These 
lesions are noted lateral to the right fallo- 
pian tube. Endometriosis can be seen as a 
dilated vesicle with scant stroma and little 
vascularization. Other patients have 
edematous endometriosis presenting as 
clear polypoid lesions (From: Laparoscopic 
Appearance of Endometriosis, Second Edi- 
tion, Martin DC, The Resurge Press, Mem- 
phis, 1991) 


Figure 64-6: The angle of light reflection 
was important in noting these clear and 
white lesions. All the lesions are initially seen 
only at three or four locations. When the 
angle of the view changed, more lesions 
were seen. Some clear vesicles were di- 
lated glands within fibrosis while other sec- 
tions of the same patient showed both 
glands and stroma (From: Laparoscopic Ap- 
pearance of Endometriosis, Second Edition, 
Martin DC, The Resurge Press, Memphis, 
1991). 


Figure 64-7: Red polypoid areas have 
been as small as 0.4 mm and as large as 7 
mm. These are large lesions lateral to the 
right fallopian tube. Red polypoid lesions 
can contain glands and stroma with vari- 
able degrees of vascularity and hemor- 
rhage. Scarring is seen at the base (From 
Laparoscopic Appearance of Endometrio- 
sis, Second Edition, Martin DC, The Resurge 
Press, Memphis, 1991) 


Figure 64-8: The cluster of red endome- 
triotic lesions at the right tubal cornua dem- 
onstrates several histologic types. The 
most distal lesion is highly vascular glands 
and stroma. The most proximal lesion is 
“an early mini-endometrioma” with red 
blood cells dilating the glandular structures. 
The collapsed vesicle has stroma (From 
Laparoscopic Appearance of Endometrio- 
sis, Second Edition, Martin DC, The Resurge 
Press, Memphis, 1991) 
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Figure 64-9: Teenagers commonly have 
small red or pink polyps and white blebs as 
isolated findings. In this 19-year-old, the 
largest lesion was 400 microns in diameter 
and is the small red polyp near the center 
of the slide. The white light reflections on 
the left of the slide are 200u epithelial le- 
sions. The 400u polyp was comprised of 
endometrial glands and stroma. The small 
clear areas were epithelial lesions. The 
epithelial lining of these was compatible with 
endometriosis (From: Laparoscopic Ap- 
pearance of Endometriosis, Second Edition, 
Martin DC, The Resurge Press, Memphis, 
1991) 


Figure 64-10: What appears to be a small 
lesion on the sigmoid colon often represents 
the “tip of the iceberg.” These can be easy 
to palpate but hard to see. The red area at 
the top of the bowel is an edematous vas- 
cular area of glands and stroma. The mus- 
cular infiltration can be seen beneath this. 
The infiltration extends through 80 percent 
of muscle wall (From: Laparoscopic Ap- 
pearance of Endometriosis, Second Edition, 
Martin DC, The Resurge Press, Memphis, 
1991) 


Figure 64-11: Low power density CO, la- 
ser vaporization can leave carbon on top 
of residual endometriosis. This is particu- 
larly true in the areas such as the broad 
ligament immediately overlying the ureter. 
When the area is resected, carbon and 
granulation tissue is directly above the en- 
dometriosis seen in the scarred right lower 
area of the specimen (From: Laparoscopic 
Appearance of Endometriosis, Second Edi- 
tion, Martin DC, The Resurge Press, Mem- 
phis, 1991) 


Figure 64-12: This area was resected at 
second-look laparoscopy for persistent 
pain following CO, laser vaporization. The 
surface has granulation tissue lying over 
the residual endometriosis. High power 
density CO, laser vaporization can avoid 
carbonization. However, a resection is a 
most predictable technique (From: 
Laparoscopic Appearance of Endometrio- 
sis, Second Edition, Martin DC, The Resurge 
Press, Memphis, 1991) 
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Figure 64-13: Scarred black areas are not 
always endometriosis. The right uterosac- 
ral lesion is a foreign body and the black 
lesion in the left uterosacral ligament is en- 
dometriosis. Old suture material was seen 
in the right uterosacral ligament lesion. This 
was associated with scarring (From 
Laparoscopic Appearance of Endometrio- 
sis, Second Edition, Martin DC, The Resurge 
Press, Memphis, 1991) 


Figure 64-14: Clear and white vesicles on 
the tube are rarely endometriosis. However, 
when the lesions are lateral to the tube, the 
diagnosis may be endometriosis. These 
clear and white inclusions of the tube are 
almost uniformly Walthard Rests (From 
Laparoscopic Appearance of Endometrio- 
sis, Second Edition, Martin DC, The Resurge 
Press, Memphis, 1991) 


Chas yoter 65 


Atlas of Findings in 
Diagnostic Laparoscopy 


n order to develop one’s skill as a diagnostic 

laparoscopist, it is important to have multiple repeti- 
tions in the operating room. It is the purpose of this 
chapter to enhance the young surgeon’s skills by pro- 
viding an atlas of observations made at the time of 
laparoscopy. Through the repetition found in this atlas, 
surgeons should be able to become more astute in their 
diagnostic acumen. At the heart of Surgical 
NaProTECHNOLOGY is the ability to make a correct di- 
agnosis. 


This atlas reflects the author’s experience in over 2,500 
diagnostic laparoscopies. It covers the myriad of pre- 


sentations of peritoneal endometriosis: peritoneal pock- 
ets (miillerianosis); ovarian and tubal endometriosis; 
salpingitis isthmica nodosa; endometriosis of the bowel; 
pelvic adhesions; tubal obstruction; polycystic ova- 
ries; uterine leiomyomata; tubal anomalies; peritubal 
cysts; congenital anomalies of the uterus, tubes, and 
ovaries; and some miscellaneous findings. 


In reviewing this atlas, some of the findings are obvi- 
ous upon first observation while other findings are ob- 
served only with the previously described technique of 
“near contact” laparoscopy (NCL) (see Chapter 63). 
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Peritoneal Endometriosis _ ~ 


Figure 65-1 Figure 65-3 


Figure 65-2 Figure 65-4 


Figures 65-1 and 65-2: A white starburst-appearing lesion Figures 65-3 and 65-4: A small well-circumscribed lesion of 
in Figure 65-2 is on the right lateral pelvic wall of Figure 65-1 endometriosis is seen just above the ureter on the right (65-3) 
This is endometriosis and left (65-4) lateral pelvic wall. 


lls 


Figure 65-6 


Figures 65-5 and 65-6: Dark punctate lesions of endometriosis in the posterior cul-de-sac (65-6) from pelvis in 65-5 
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Peritoneal Endometriosis, cont'd 


Figure 65-8 Figure 65-10 


Figures 65-7 and 65-8: The red, angry-appearing lesion Figures 65-9 and 65-10: The dark powder burn lesions and 

deep in the right posterior cul-de-sac (65-8) is endometriosis whitish starburst lesion in 65-10 is in the deep posterior cul- 

from the pelvis in 65-7 de-sac of the pelvis in 65-9. This is endometriosis. Note the 
nodule in the right proximal fallopian tube (65-9) which is a 
classic lesion of salpingitis isthmica nodosa 


Figures 65-11 and 65-12: The dark powder burn lesions of endometriosis in the right posterior cul-de-sac (65-12) was only 
observed after the cul-de-sac fluid from 65-11 was aspirated and the uterosacral ligament was retracted laterally 
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Peritoneal Endometriosis, cont'd 


Figure 65-15 


Figure 65-14 Figure 65-16 


Figures 65-13 and 65-14: A red “flame” lesion of endometriosis Figures 65-15 and 65-16: A powder burn lesion associated 
at the apex of the left uterosacral ligament is shown with scarring and an inflammatory cyst is seen on the left 
posterior broad ligament (65-15) and in 65-16 a closer view 
of the adhesion associated with endometriosis deep on the 
right posterior uterus is shown. This can also be seen in 65- 
15 but the degree of involvement is not apparent in that view 


Figure 65-17 Figure 65-18 


Figures 65-17 and 65-18: A classic powder burn lesion of endometriosis overlying the ureter on the left lateral pelvic wall is 
seen in 65-17 and in the same patient, black and gray lesions high on the pelvic crest just lateral to the sigmoid colon are 
observed (65-18) 
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Peritoneal Endometriosis, cont'd 


Figure 65-19 


Figures 65-19: A classic powder burn strip of endometriosis 
just medial to the proximal left fallopian tube and lateral to the 
left ovarian ligament 


Figure 65-24 


Figures 65-22 through 65-24: This posterior cul-de-sac 
looks normal at first glance (65-22) but by retracting the left 
uterosacral ligament laterally (65-23) or by retracting the peri- 
toneum medially (65-24), the peritoneal endometriosis is re- 
vealed 


Figure 65-21 


Figures 65-20 and 65-21: Small gray lesions with a punc- 
tate center are also an appearance of peritoneal endometrio- 
sis 
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Endometriosis: Peritoneal Pockets 


Figure 65-26 


Figure 65-27 


Figures 65-25 through 65-27: Two peritoneal pockets can 
be observed in 65-25. Upon closer evaluation in 65-26 and 
65-27, the endometriosis deep in the pocket can be observed 
The findings of endometriosis in peritoneal pockets of this 
kind is so common that it is to be expected 


Figure 65-28 


Figure 65-29 


Figure 65-30 


Figures 65-28 through 65-30: The peritoneal pocket in 65- 
29 is from the pelvis in 65-28. When the peritoneum is re- 
tracted to the left (65-30), the red lesion of endometriosis can 
be seen 
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Endometriosis: Peritoneal Pockets, cont’d 


Figure 65-31 


Figure 65-32 


Figure 65-33 


Figures 65-31 through 65-33: Another peritoneal pocket just 
lateral to the right uterosacral ligament has a cobweb appearance 
(65-31). Upon closer view with NCL, the red endometriotic lesion 
can be seen (65-32 and 65-33) within the pocket 
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Endometriosis: Posterior Bladder __ 


Ss 


Figure 65-34 


iW be 


Figure 65-36 


Figures 65-34 through 65-36: In the distant view of the 
anterior cul-de-sac and posterior bladder in 65-34, the small 
dark lesions of endometriosis in 65-35 and 65-36 can hardly 
be seen. They are observed with NCL and in 65-35 there is 
also a larger hemosiderin deposit (the golden brown tissue) 
which is the result of endometriosis. 


Figure 65-38 


Figures 65-37 and 65-38: An area of endometriosis ap- 
pears as a dark circumscribed area on the left posterior blad- 
der. In 65-38, black pepper spots are seen on the right and 
are consistent with carbonization secondary to previous la- 
ser vaporization 
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Posterior Bladder Endometriosis, cont'd 


Figure 65-41 


.o 


Figure 65-40 Figure 65-42 


Figures 65-39 and 65-40: Endometriosis on the left poste- Figures 65-41 and 65-42: Endometriosis throughout the pos- 
rior bladder (65-39 and 65-40) and endometriosis with dense terior bladder (65-41) associated with adhesions of the pos- 
scarring involving the right posterior bladder and anterior terior bladder to the anterior uterus (65-42) 

uterus 
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Ovarian Endometriosis — 


Figure 65-45 Figure 65-48 


Figures 65-43 through 65-45: This sequence shows the Figures 65-46 through 65-48: A similar sequence showing 
pelvis (65-43), the right tube and ovary (65-44) and the en- an area of endometriosis on the inferior pole of the right ovary 
dometriosis on the medial surface of the right ovary (65-45) (65-47) and on its medial surface (65-48) 

which is only seen with NCL and exposing the medial sur- 

face 


Ovarian Endometriosis, cont'd 


Figure 65-49 


~ 


Figure 65-50 


Figures 65-49 and 65-50: The medial surface of the right 
ovary in 65-49 is shown in 65-50. This is endometriosis fol- 
lowing a previous cauterization of the same 
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Figure 65-53 


Figures 65-51 through 65-53: Three separate examples of 
ovarian endometriosis. In 65-51, the lesion is superficial and 
associated with one or more developing follicles. In 65-52, it 
is a brown lesion associated with the medial surface of the 
left ovary. And in 65-53, the left ovary shows a dark brown 
lesion densely adhered to the left lateral pelvic wall. With this 
type of lesion, the ovary invariably contains an endometrioma 
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Ovarian Endometriosis, cont'd 


Figure 65-55 


Qr 


Figure 65-56 


Figures 65-54 through 65-56: In this sequence, the ovarian en- 
dometrioma on the left ovary is seen only when the medial surface is 
exposed (65-55, 65-56). This also reveals the reactive tissue that is 
often seen with endometriomas like this 
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Tubal Endometriosis 


Figure 65-59 


Figure 65-58 Figure 65-60 


Figures 65-57 and 65-58: The constriction in the right tube Figures 65-59 and 65-60: A small area of superficial en- 
(65-57) is caused by endometriosis (golden brown discol- dometriosis just medial to the left cornua (65-59) and a clas- 
oration). In 65-58, the endometriosis is seen at the junction of sic linear powder burn streak near the left tubal mesentery 
the right tube with the peritoneum overlying the (65-60) 

infundibulopelvic vein 


Figure 65-61 Figure 65-62 


—————————_— ESE Se 


Figures 65-61 and 65-62: A lesion of endometriosis on the peritoneal surface of the left fallopian tube (65-61) and another 
lineal powder burn lesion causing an adhesion of the tube to the tubal mesentery (65-62) 
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Tubal Endometriosis, cont’d 


Figures 65-63: A puckered, deep blue 
lesion of endometriosis seen at the distal 
end of the right tube. This type of lesion 
will cause partial and at times complete 
obstruction of the distal tube 


Figure 65-63 


Figure 65-64 


Figure 65-65 Figure 65-67 


Figures 65-64 and 65-65: This shows the nodularity present Figures 65-66 and 65-67: Figure 65-66 shows the nodularity 

in a patient with bilateral SIN of SIN associated with a powder burn appearance on the 
surface. In 65-67, indigo carmine dye is seen to extravasate 
into the large bilateral nodules of this patient with SIN. In spite 
of these classic examples, SIN may also be present in tubes 
that laparoscopically appear to be perfectly normal 
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Endometriosis: Rectosigmoid Colon 


= 


Figure 65-68 


Figure 65-71 


Figure 65-69 


Figure 65-72 


Figures 65-71 and 65-72: A red lesion on an epiploic fat pad 
(65-71) and a white scarified lesion in 65-72 are endometriotic 
lesions of the rectosigmoid 


Figure 65-70 


Figures 65-68 through 65-70: A small dark lesion with a 
white halo is seen on the rectosigmoid colon with NCL (65- 
68). In 65-69, the lesions are white and on the lateral mesen- 
tery of the sigmoid and in 65-70, the same type lesion as seen 
in 65-68 is observed along with a red blister-type lesion 
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Endometriosis: Rectosigmoid Colon, cont’d 


Figure 65-73 


Figure 65-74 


Figure 65-75 


Figures 65-73 through 65-75: Red and scarified lesions on epi- 
ploic fat tags (65-73 and 65-74) are contrasted with the puckered 


lesion on a fat tag in 65-75 
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Endometriosis: Anterior Rectum ___ 


— 


Figure 65-77 


Figure 65-80 


Figures 65-76 through 65-80: In this sequence a small red 
lesion is seen from a distance in the posterior cul-de-sac in 
65-76. Upon closer observation and palpation with the irriga- 
tion probe, the lesion is identified as a nodule on the anterior 
rectum (65-77, 65-78 and 65-79). In 65-80 the lesion is more 
erythematous because of the manipulation 


Figure 65-78 
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Endometriosis: Anterior Rectum, cont'd 


Figure 65-84 


Figure 65-82 Figure 65-85 


Figure 65-83 Figure 65-86 


Figures 65-81 through 65-83: Only upon careful inspection Figures 65-84 through 65-86: Several classic puckered 
of the cul-de-sac in 65-81 can a red flame lesion be identified lesions associated with irritated (erythematous) peritoneum 
(65-82). Then, with an upward lifting motion of the uterine are shown for endometriosis of the anterior rectum 
manipulator by the surgical assistant, the nodule of endometrio- 

sis on the anterior rectum is identified (65-83) 
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Endometriosis: Anterior Rectum, cont’d 


Figure 65-88 


Figure 65-89 Figure 65-90 


Figures 65-87 through 65-90: In this sequence a patient whose cul-de-sac is obliterated is seen (65-87). This is caused in 
part by an ovarian endometrioma under the left ovary (65-88) and endometriosis of the anterior rectum and/or the uterosacral 
ligaments. 
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Endometriosis: Appendix 


Figure 65-91 Figure 65-93 


Figure 65-94 


Figures 65-91 and 65-92: Endometriosis of the vermiform Figures 65-93 and 65-94: Endometriosis of the appendix 
appendix associated with stricture and edema 


Figure 65-95 


Figures 65-95 and 65-96: An adhesion of the tip of the appendix to an area of peritoneal endometriosis on the right lateral pelvic 
wall, near the pelvic crest and just above the ureter. 


Chapter 65: Atlas of Findings in Diagnostic Laparoscopy 


Endometriosis: Terminal lleum — = —— = 


Figure 65-97 


Figure 65-98 Figure 65-100 


Figures 65-97 and 65-98: Two different examples of en- Figures 65-99 and 65-100: Endometriosis on the terminal 

dometriosis on the serosa of the terminal ileum ileum (65-99) and its mesentery (65-100). In 65-99 some nar- 
rowing of the lumen is present secondary to the scarring that 
is present 
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Pelvic Adhesions ___— 


Figure 65-102 Figure 65-104 


Figures 65-101 and 65-102: An adhesion from the medial Figures 65-103 and 65-104: Adhesions in the left adnexa 
surface of the right ovary to the lateral pelvic wall (65-101) (65-103) are shown to be a complex of ovarian, rectosigmoid 
On closer inspection (65-102) a dark lesion of endometriosis and lateral pelvic wall adhesions (65-104) 

is seen at its base. 
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Pelvic Adhesions, cont’d 


Figure 65-105 


Figure 65-106 


Figure 65-107 


Figures 65-105 through 65-110: In 65-105, an omental ad- 
hesion to the right posterior fundus is seen. Once that is 
taken down, the complex mass of filmy adhesions involving Figure 65-110 
the right tube and ovary can be seen (65-106). In 65-107 
through 65-110 the filmy adhesions involving the left tube and 
ovary are shown. When this type of adhesion covers the 
ovary, it is called an ovarian investment adhesion 
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Pelvic Adhesions, cont'd 


Figure 65-112 


Figure 65-113 


Figures 65-111 through 65-113: A dense adhesion from a left 
ovarian endometrioma to the left posterior broad ligament and ute- 
rosacral ligament is shown in 65-111 and 65-112 in a patient pre- 
viously treated with operative laparoscopy. In 65-113, this is an- 
other patient with large bilateral endometriomas adhered to each 
other and the lower portion of the posterior uterus 
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Pelvic Adhesions, cont’d 


Figure 65-114 


a7 
Figure 65-115 


Figure 65-118 


Figures 65-114 through 65-118: This sequence shows ex- 
tensive periovarian and peritubal adhesions associated with 
adhesions to the anterior rectosigmoid obliterating the cul-de- 
sac. On close inspection (NCL) the right (65-117) and left (65- 
118) distal tube and fimbria appear normal, suggesting repair 
of this condition would hold definite hope for pregnancy 


Figure 65-116 
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Pelvic Adhesions, cont’d 


Figure 65-120 
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_ 
Figure 65-121 


Figures 65-119 through 65-121: In this sequence, the left tube 
and ovary are densely adhered to the anterior uterus. This adhe- 
sion is identified in 65-120 and it is also adhered to the right round 
ligament and fallopian tube (65-121) 
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Hydrosalpinges 


6 es 


Figure 65-122 


Figure 65-124 


Figures 65-122 through 65-124: Three different appearances 
of a hydrosalpinx. The tube in 65-124 is very convoluted and 
associated with a complex mass of adhesions involving the tube, 
ovary, posterior uterus, broad ligament and lateral pelvic wall 


890 The Medical and Surgical Practice of NaProTECHNOLOGY 


Polycystic Ovaries = 


Figure 65-125 


Rye 


Figure 65-128 


Figure 65-126 


Figure 65-129 


Figures 65-128 and 65-129: The dilated, surface blood ves- 
sel pattern observed on some, but not all, patients with PCO 


Figure 65-127 


Figures 65-125 through 65-127: This sequence shows 
classic polycystic ovaries. The ovaries are enlarged, very 
smooth, and white with surface blood vessels 
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Polycystic Ovaries, cont'd 


<a, 


Figure 65-130 


Figure 65-133 
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Figure 65-134 


Figures 65-130 through 65-134: In this sequence, the poly- 
cystic ovaries are at first glance not readily identifiable (65- 
130). However, once maneuvered with the probe, the lateral 
and medial surface of the right (65-131 and 65-132) and left 
(65-133 and 65-134) ovary can be observed and the physi- 
cal characteristics of the PCO made evident 


Figure 65-132 
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Leiomyomata 


= 


Figure 65-135 


=_™ . 


Figure 65-136 


Figure 65-137 


Figures 65-135 through 65-137: A uterine fibroid off the 
right posterior fundus (65-135) and two similar fibroids off 
the left posterior fundus are shown. Then a large peduncu- 
lated fibroid off the left posterior fundus is shown (65-137) 


Figure 65-139 


‘ J , . 
Figure 65-140 


Figures 65-138 through 65-140: Two or three large intra- 
mural fibroids coming off the posterior uterus is shown (65- 
138) along with a subserous fibroid on the right anterior uterus 
(65-139). In 65-140, a smaller subserous fibroid is seen off 
the left posterior uterus 
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Fallopian Tube Anomalies ; : 


Figure 65-141 


Figure 65-145 


Figure 65-142 


Figures 65-141 and 65-142: Classic Walthard rests (mul- 
tiple small blister-like vesicles) on the medial surface of the 
fallopian tube 


/ 


Figure 65-147 


Figures 65-145 through 65-147: This sequence shows 
three types of peritubal cysts. The first is subserosal (65- 
145); the second is pedunculated (65-146); and the third is 
also pedunculated but also has endometriosis on its surface 
(65-147) 


Figure 65-144 


Figures 65-143 and 65-144: Elongated fimbria ovarica of 
the right (65-143) and left (65-144) tube in the same patient 
Each measures > 5 cm 
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Fallopian Tube Anomalies, cont'd 


Figure 65-148 


Figure 65-151 


Figures 65-151: Two accessory fallopian tubes coming off 
the lateral aspect of the right tubal ampulla 


Figure 65-149 


Figure 65-150 


Figures 65-148 through 65-150: A cystic mass in the left 
adnexa (65-148) is a large 5 cm peritubal cyst (65-149 and 
65-150) 
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Fimbria Under Water____— 


tle Rite i ale 


Figure 65-152 


Figure 65-153 


Figure 65-154 


Figures 65-152 through 65-154: By immersing the fimbria under 
plain Ringer's lactate at the time of laparoscopy, one can study 
them. In some women with endometriosis, the fimbria are blunted as 
in 65-152. More normal-appearing fimbria are seen in 65-153 and 
65-154. This technique needs further study to elucidate its role in 
diagnosis and evaluating prognosis 
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Miscellaneous Observations 


_ 


Figure 65-157 


Figure 65-158 


Figure 65-156 


Figures 65-155 and 65-156: Two normally developing, ma- 
ture follicles 


Figure 65-159 


Figures 65-157 through 65-159: Three examples of superfi- 
cial adenomyosis 
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Miscellaneous Observations, cont'd 


Figure 65-160 Figure 65-163 
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Figure 65-164 


Figure 65-162 Figure 65-165 


Figures 65-160 through 65-162: A uterus with a broad fun- Figures 65-163 through 65-165: Two small ovarian fibromas 
dus (increased distance between the insertion of the fallopian are observed in 65-163 and 65-164. In 65-165, the ovary is 
tubes) and an indentation in the top diagnostic of a large uterine very yellow, presumably due to a high intake of beta-carotene 
septum (65-160 and 65-161). In 65-162 an accessory left ovary (from carrots). The palms of this patient's hands also showed 
is observed a yellow discoloration 
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Cee yote + 66 


Selective Hysterosalpingography and 
Transcervical Catheterization of the 
Fallopian Tubes 


if evaluating infertility, it is common to perform hyste- 
rosalpingography (HSG). The HSG has become a nor- 
mal part of the routine infertility evaluation! (Figures 66- 
| and 66-2). While this test of tubal integrity and study 
of the intrauterine cavity represented a significant im- 
provement over the previous Rubin test, it has contin- 
ued to have shortcomings. Perhaps one of the most 
difficult aspects of the infertility evaluation is to study 
the anatomic and functional integrity of the fallopian 
tubes. 


The first effort to evaluate the fallopian tubes selec- 
tively using contrast material was by Corfman and Tay- 
lor in 1966.* This procedure subsequently became 


Figure 66-1: Standard hysterosalpingogram showing the 
anatomy of the intrauterine cavity. 


known as selective hysterosalpingography (SHSG) and 
has been popularized more recently by Lang, et al,’ 
Capitanio et al,’ Thurmond, and Gleicher, et al.° A num- 
ber of other investigators have also added to the proce- 
dure various aspects of transcervical catheterization of 
the fallopian tubes (TCFT).”'" Gleicher et al? first re- 
ported on a standardized tubal perfusion technique. It 
was suggested that the evaluation of tubal perfusion 
pressures could provide important diagnostic informa- 
tion and further investigation of this area was encour- 
aged. In 1999, Hilgers and Yeung'' described a group 
of patients for whom the intratubal pressure (ITP), at 
the time of the SHSG, was obtained before and after 
TET: 


Figure 66-2: Standard hysterosalpingography revealing 
passage of dye down the fallopian tube 
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Technique 

Re TS 
Selective hysterosalpingography and TCFT should be 
scheduled in the early proliferative phase of the men- 
strual cycle (generally between days 4 and 8 of the 
cycle). After general anesthesia (in the case of proce- 
dures done at the time of laparoscopy) or IV sedation 
(in the case of procedures done separately), the pa- 
tients are placed in the dorsal lithotomy position and 
prepared and draped to expose the perineum. A pelvic 
examination is carried out with special reference to 
whether the uterus is anteverted, mid-position or retro- 
verted. A C-arm portable fluoroscopy unit is then put 
into position, the cervix is exposed and either a single- 
tooth tenaculum or a long Allis clamp is placed on the 
anterior lip of the cervix. The uterus is sounded with a 
uterine sound and a tubal injection catheter is placed 
within the uterus (Figure 66-3) Water-soluble, radio- 
opaque dye (Diatrizoate Meglumine and lodipamide, 
Meglumine-Sinografin; Bracco Diagnostic, Princeton, 
NJ) is injected into the uterus under direct fluoroscopic 
control to identify the uterine cavity. 


Figure 66-3: This is the set-up in the operating room, with a 
C-arm fluoroscopy unit for selective hysterosalpingography 
and transcervical catheterization of the fallopian tube. 


The tubal injection catheter is then advanced to the 
internal ostia of either the right or the left fallopian tube, 
whichever is easier. There is an obturator that accompa- 
nies the tubal injection catheter which may be neces- 
sary to utilize in more difficult cases in order to place the 
tip of the tubal injection catheter into the internal ostia. 
The dye is then injected directly into the fallopian tube 
(selectively) under direct fluoroscopic visualization (ap- 
proximately 7 kV 2.0 mA/s AutoSet) and the ITP is mea- 
sured. For the purposes of this examination, a 5.7 F (29- 
cm) Jansen-Anderson tubal injection catheter (Cook Ob- 
Gyn Spencer, IN) is used. Attached to the proximal end 
of the tubal injection catheter is a LeVeen 10 cc dispos- 
able inflation syringe (Boston Scientific Corp, 


Watertown, MA). This device is a pressure-monitoring 
syringe with a manometer attached for direct pressure 
measurements. 


The LeVeen syringe has a grip that can be rotated eas- 
ily to inject the Sinografin in a steady stream. As the 
grip is rotated steadily and dye is observed either pass- 
ing or not passing down the fallopian tube, the ITP is 
measured directly at the point where it stabilizes at the 
maximum level. Generally, 7 to 15 cc of dye is injected 
(for both tubes) to reach this point and complete the 
procedure. The dial on the manometer is easy to read. 
The ITPs are measured in atmospheres (Figures 66-4, 
66-5, 66-6). 


Figure 66-4: The LeVeen pressure monitoring syringe used 
for SHSG and the measurement of the intratubal pressures. 


Figure 66-5: The tubal injection catheter that accompanies 
the Jansen-Anderson catheter set-up. 


Figure 66-6: The Jansen-Anderson 0.018-inch, flexible- 
tipped, stainless steel metal guidewire with its 3F delivery 
catheter (Cook Ob-Gyn Spencer, IN). 


When the ITP becomes elevated to greater than or equal 
to 0.7 ATM, a 3F (40-cm) delivery catheter is inserted 
down the lumen of the tubal injection catheter and placed 
within the proximal portion of the fallopian tube (if pos- 


sible). This tapered catheter naturally wedges itself 


within the first 2 cm of the proximal fallopian tube. Un- 
der fluoroscopic control, a 0.018-inch, rounded and 
blunt, flexible tip, stainless steel guidewire then is in- 
serted through the delivery catheter and down the fal- 
lopian tube (Jansen-Anderson catheter setup). At this 
time, any additional obstructions or increased resistance 
or “stiffness” of the fallopian tube can be palpated. The 
guidewire is then advanced to the ampulla of the fallo- 
pian tube (if possible) and slowly maneuvered back and 
forth to clear the fallopian tube. 


After TCFT with the flexible-tipped metal guidewire, 
the ITP and flow of dye down the fallopian tube is re- 
measured and assessed again. The flexible metal 
guidewire is placed gently, at least two times and usu- 
ally three times, in an attempt to clear the fallopian tube 
before the final ITP reading is obtained. After one tube 
is assessed, the other tube is evaluated in a similar fash- 
ion (Figures 66-7 through 66-10). After TCFT, the tubes 
can be injected with a solution containing 25 cc of Ring- 
ers lactate and 100 mg of Solu-Cortef (Upjohn Com- 
pany, Kalamazoo, MI) and 1000 units of heparin in an 
attempt to cleanse them and keep them patent. 


The proximal fallopian tubes can be classified as either 
freely patent, partially obstructed or completely ob- 
structed. In freely patent tubes, the ITP ranges from 0.1- 
0.6 ATM and the dye flows down the tubes with ease. 
In partially obstructed tubes, the ITP is greater than or 
equal to 0.7 ATM and the dye flows down the fallopian 
tubes. In completely obstructed tubes, neither the dye. 
nor the flexible-tipped metal guidewire proceeds down 
the fallopian tubes and the pressure will be elevated. 


Figure 66-7: Dye is injected into the uterine cavity and no dye 
is observed to pass down the fallopian tubes. A flexible- 
tipped metal guidewire is inserted into the right fallopian tube 
(shown) 
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Figure 66-8: After catheterization, dye now passes the 
fallopian tube and the pressure has been normalized 


Figure 66-9: On the left side, the stainless steel metal 
guidewire is inserted. 


Figure 66-10: Dye is noted to freely spill down the left fallo- 
pian tube and the tube is now patent 
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Intratubal Pressure (ITP) At Time of 
Selective Hysterosalpingography (SHSG) (N=441) 


Figure 66-11: The intratubal pressure (ITP) at the time of 
selective hysterosalpingography in the right and left fallopian 
tube and for all of the tubes (N=441). 


The mean intratubal pressure for the freely patent tubes 
is 0.53 ATM and for the partially obstructed tubes 1.25 
ATM. The completely obstructed tubes have a mean 
ATM of 2.79 (Table 66-1). Some degree of obstruction is 
quite common in women with infertility problems. 


With TCFT the pressure can be lowered to normal in 
women with partially obstructed tubes, but in com- 
pletely obstructed tubes, the pressure will remain un- 
changed (Table 66-2). This is graphically displayed in 
Figures 66-11, 66-12 and ++-13. 


In 25 patients with complete tubal obstruction who came 
for surgical excision and reanastomosis of the proxi- 
mal fallopian tubes, a diagnosis based upon the histo- 
pathology of the observed tissue was made. The diag- 
noses were distributed in the following fashion: salpin- 
gitis isthmica nodosa (n=10), endometriosis (n=8), lumi- 
nal stenosis (n=5). tubal fibrosis (n=4), chronic salpin- 


Table 66-1: Mean Intratubal Pressure Measured at 
Selective Hysterosalpingography'' 


Mean + SD 
Tubal patency n pressure (atm) 
Freely patent 110 0.53 + 0.06" 
Partially obstructed 254 1.23 + 0.527 
Completely obstructed 77 2.79 + 1.40 


* _ps.0001 (mean intratubal pressure of freely patent group versus mean 
intratubal pressure of partially obsrtucted and completely obstructed 
groups). 


+ p<.0001 (mean intratuba! pressure of partially obstructed versus completely 
obstructed groups) 


gitis (n=4), fibromuscular hyperplasia (n=3), acute salp- 
ingitis (n=1), and intraluminal fibrous polyp with calcifi- 
cation (n=1). The total number of diagnoses exceeded 
25 because there were multiple diagnoses in some cases. 
An organic cause for the obstruction was identified in 
all cases."' 


The adequate evaluation of the fallopian tubes in pa- 
tients with infertility has been a problem for many years. 
Because the fallopian tubes are not readily accessible, 
direct access to them has generally not been possible. 
However. with the advent of SHSG, it is now possible to 
assess the fallopian tubes more thoroughly and to get 
more accurate information. In this NaProTECHNOLOGY 
practice, it has completely replaced HSG as a diagnostic 
approach. 


The technique described in this chapter allows for the 
measurement of the ITP in a relatively simple fashion 
during the course of SHSG. These measurements have 
revealed that some tubes previously considered to be 
patent because dye has been shown to flow down them. 
actually are partially obstructed. This may be more com- 
mon in women with reproductive abnormalities than has 
been previously thought. 


On occasion, complete obstruction may exist when the 
ITP is within the normal range. Sometimes, the tubal 
injection catheter does not fit tightly into the internal 
ostium and “leakage” occurs around the point of inser- 
tion which artificially lowers the ITP. 


With the relatively easy technique of TCFT, using a 
non-traumatic, rounded and blunt, flexible-tipped stain- 
less steel guidewire, many fallopian tubes can be opened 
completely and the ITP normalized. One can anticipate 
that with ITPs greater than or equal to 0.7 ATM, over 75 
percent can develop normal ITPs after TCFT."' 


In partially-obstructed fallopian tubes, it has been pre- 
viously reported that an amorphous material of unknown 
etiology often is present in the form of a caste within 
the proximal portion of the tube.'* Such “plugs” may be 
the cause of the partial tubal occlusions that have been 
observed. This also could explain why the normaliza- 
tion of the ITP after TCFT occurs in such a high per- 
centage of cases. It may also explain why, with standard 
hysterosalpingography, the observation that dye will 
not initially go down the fallopian tube, but with addi- 
tional pressure, does go down the tube, may occur. Be- 
fore this time, tubal spasm was usually given as the 
explanation for this observation. However, these cases 
are a more likely explanation. 
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Intratubal Pressure (ITP) Before and After 
Transcervical Catheterization of the Fallopian Tubes 
Partially Obstructed Tubes (N=154) 
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Figure 66-12: The intratubal pressure (ITP) before and after transcervical 
catheterization of the fallopian tubes in partially obstructed tubes (N=154). 


In some cases of partial obstruction, the ITP does not 
normalize and/or there is a palpable obstruction. As in 
cases of complete obstruction there appears to be a 
specific organic cause. It has been noted that in most of 
these cases, the external appearance of the proximal fal- 
lopian tube at the time of laparoscopy is usually normal. 
The histologic findings reported with regard to com- 
plete obstruction,'! are similar to what have been previ- 
ously reported.'*!* 


Intratubal perfusion pressures have previously been 
measured using trace paper recordings with a constant 
rate infusion pump and reported in millimeters of mer- 
cury. Gleicher® reported that functionally normal ITPs 
during SHSG were in the range of 40-350 mmHg (0.05- 
0.46 ATM). In oviducts that were judged to be normal 
by opacification pattern, ITPs were significantly lower 


than in oviducts considered to be diseased. The ITPs 
were 429 +/- 375 mmHg (0.56 +/- 0.49 ATM) in the former 
group and 957 +/- 445 mmHg (1.24 +/- 0.58 ATM) in the 
latter group. They also noted that in some cases, the 
ITP exceeded 1500 mmHg (1.95 ATM). This is consis- 
tent with the findings of Hilgers and Yeung.'' The ma- 
nometer used in this technique is readily available and 
easy to use. 


It has also been reported that intrauterine pregnancy 
rates after SHSG and TCFT range from 9 to 37 percent.'*"” 
While pregnancy rates were not the focus of the Hilgers 
and Yeung study, SHSG and TCFT are now considered 
to be important components of a basic evaluation for 
women who have had difficulty achieving pregnancy. It 
is a significant improvement over hysterosalpingogra- 
phy without losing any of the component aspects of 


Table 66-2: Mean Intratubal Pressure Before and After 
Transcervical Catherization of the Fallopian Tube'! 


Tubal patency n 
Partially obstructed 154 
Completely obstructed 77 


Mean (+ SD) 
Intratubal Pressure (atm) 


Before TCFT After TCFT 


1.26 + 0.49 
2.46 + 1.17 


0.64 +0.31° 
1.86 + 1.357 


Note: TCFT = transcervical catherization of the fallopian tube 


*  ps.0001 (versus before TCFT) 


+ Statistically significant (o=.0225), The difference remained significant for the left tube 
(n=24) before (2.258 + 1.12 atm) and after 1.83 + 1.30 atm) TCFT (p=.0362), The diffence 
did not remain significant for the right tube (n=20) before (2.43 + 1.29 atm) and after (1.93+ 


1.51 atm) TCFT (p=.2681), 
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Intratubal Pressure (ITP) Before and After 
Transcervical Catheterization of the Fallopian Tubes 
Completely Obstructed Tubes (N=47) 


Figure 66-13: The intratubal pressure (ITP) before and after transcervical 
catheterization of the fallopian tubes in completely obstructed tubes (N=47) 


the traditional HSG (Figures 66-14, 66-15, 66-16). 


The mean exposure to fluoroscopy in this procedure 
has been calculated to be 138 +/- 59.4 seconds. This is 
well within the range of radiation safety which has been 
previously reported.'* The safety margin is adequate 
even if a second procedure is necessary. Delivery of 
medications to the fallopian tube has also been previ- 
ously described."” 


a 
Figure 66-15: Selective hysterosalpingography in a patient 
with bilateral hydrosalpinges consistent with the previous 
use of HSG. 


Figure 66-14: Selective hysterosalpingography in a patient 


who has a collection of dye at the distal fallopian tubes 
consistent with previous HSG studies demonstrating peritubal 
adhesions. 


Figure 66-16: SHSG in a patient with a submucous uterine 
fibroid. The fibroid is in the lower right portion of the intrauterine 
cavity. The upper radio-opacity is an air bubble 
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Chas yoter 67 


Fundamental Anti-adhesion 
Surgical Techniques 


n surgical NaProTECHNOLOGY, the goal is to per- 

form adhesion-free surgery and to preserve and en- 
hance procreative function. While it cannot be guaran- 
teed that any surgical procedure on the pelvic anatomy 
can be performed in such a way as to eliminate all adhe- 
sion formation,'* there is no question that surgical pro- 
cedures performed on this anatomy can be accomplished 
in a way which significantly reduces not only existing 
adhesions, but also the re-formation of adhesions. In 
order to accomplish this, meticulous attention to detail 
is required and a patient approach to the overall con- 
duct of the surgical procedure and a commitment to 
perform the best anti-adhesion surgical procedure 
possible is necessary. When these characteristics come 
together, the potential to reduce adhesion formation is 
significant. 


Development of Adhesions 

— 
Operating within the pelvic anatomy, which produces 
surgical injury to various tissues, is often all by itself, 
very adhesiogenic. Any insult to these tissues, the 
ovary, uterus, peritoneum, bowel, bladder, etc., will re- 
sult in adhesion formation if left to its own. Because the 
pelvic tissues are located within the pelvic cavity which 
is gravity-dependent, blood can also pool in the pelvis 


which also may contribute to the formation of adhe- 
sions. While blood itself is thought not to cause adhe- 
sions, when raw and exposed tissue surfaces are com- 
bined with blood, this may predispose to the develop- 
ment of adhesion formation.* 


Generally speaking, there is set in motion a cascade of 
events which starts with the disruption of stromal mast 
cells. This may then lead to the release of certain vaso- 
active substances, such as histamines, leukotrienes and 
prostaglandin-estradiol. The permeability of blood ves- 
sels is increased and this produces an exudate of fibrin. 
This exudate may then lead to a development of serosal 
adhesions in as short a period of time as three hours. 
This activity is modulated by plasminogen activator 
activity, which is normally present in the mesothelium 
and sub-mesothelium of the blood vessels. Under more 
normal conditions, the formation of plasmin (fibrinol- 
ysin) from plasminogen and subsequent fibrinolysis, 
act to spontaneously lyse many of the early fibrinous 
adhesions over the first 72 hours. With the presence of 
ischemia which may be caused by clamps, ligatures or 
thermal injury, there may be a reduction of tissue plasma 
activator which would then impair the fibrinolytic sys- 
tem. The fibrinous exudate is infiltrated by fibroblasts 
and adhesions are formed. Because of the nature of 
pelvic surgery where bleeding, raw surfaces and the 
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need for sutures is present, adhesions are likely to form 
if counter measures are not taken. 


Surgical Anti-adhesion Messns 


In order to prevent or significantly reduce the appear- 
ance of pelvic adhesions following a reconstructive 
pelvic surgery, the surgeon must attend to the details 
of surgical anti-adhesion technique. Over the years, 
there has been a tendency to suggest that one or an- 
other approach to adhesion prevention will result in an 
anti-adhesion postoperative environment. However, 
there is no one approach or one surgical technique that 
will accomplish this. /n fact, an anti-adhesion or adhe- 
sion-free environment can only be accomplished when 
a compehensive surgical approach to adhesion pre- 
vention is implemented. 


This comprehensive approach to surgical technique 
begins with the skin incision and progresses to the way 
the bowel is packed away, the type of retraction one 
uses, the use of constant irrigating solutions, the type 
of suture that is chosen, the use of microsurgical tech- 
niques, the technique for closing all tissues and repair- 
ing them, uterine suspension, the use of various anti- 
adhesion barriers, meticulous hemostasis at the con- 
clusion of the surgical procedure, the use of intraperito- 
neal adhesion prevention instillates and even the way 
the peritoneum is closed at the conclusion of the proce- 
dure, will all add up to a surgical procedure which can 
significantly reduce the potential for formation or re- 
formation of surgical adhesions (Table 67-1). 


Table 67-1: Fundamental Anti-adhesion 
Techniques 


+ Hemostatic skin incision (meticulous) 

+ Hydropacks (not lap packs) 

+ Intermittent irrigation 

+ Choosing the correct suture 

+ Microcautery or laser as cutting instruments 
+ Correct technique for closing surface tissue 
+ Uterine suspension (optional) 

+ Anti-adhesion barriers 


+ Clear fluid at conclusion of procedure 
(meticulous hemostasis) 


+ Intraperitoneal instillates 
+ Correctly closing parietal peritoneum 


For the young surgeon beginning to use this type of 
surgical approach or a more experienced surgeon who 
wishes to become more involved with it, the biggest 
hurdle to overcome is the actual belief that one can do 
major surgical procedures in such a way as to reduce 
adhesions. In actual fact, there has been a considerable 
amount of progress made in this field over the last 15 to 
20 years. However, much of this has only reached cer- 
tain major centers and university programs. Young ob- 
stetrician-gynecologists are, for the most part, not ad- 
equately instructed in good adhesion-prevention tech- 
nique. Having said this, the details of this chapter are 
within the reach of every gynecologic surgeon and we 
owe it to our patients to see that we implement it. These 
techniques, in the general order in which they are uti- 
lized in the operating room, are now described. 


Skin Incision 


Adhesion prevention begins with the skin incision (Fig- 
ure 67-1 through 67-11). The incision in the skin is made 
with a scalpel and the subcutaneous tissue is taken 
down with electrocautery at the usual setting to get 
good hemostasis. Prior to opening the fascia, the sub- 
cutaneous tissue should be meticulously dry (Fig- 
ure 67-1). 


The author prefers to open the fascia with the CO, laser 
at 50 watts of continuous energy power. The main rea- 
son for this is the decreased amount of discomfort that 
is seen following an abdominal laser incision versus 
standard incisions in the fascia with either scalpel or 
cautery. However, it is important to be careful in how 
the fascia is opened. If the surgeon is experienced, a 
laser incision into the fascia, which is done fairly quickly, 
can be done without injuring the underlying rectus 
muscle (Figure 67-2 through 67-6). However, for the new 
surgeon, a stick sponge soaked in Ringer’s lactate should 
be placed underneath the fascia, once the fascia has 
been opened, as a backstop to the CO, laser. 


The rectus fascia is then manually separated from the 
rectus muscles revealing the fascial attachment to the 
midline (Figure 67-6). This is then taken down with a 
CO, laser cephalad and the area is meticulously cauter- 
ized for good hemostasis (Figures 67-7 and 67-8). The 
caudad portion of the incision is taken down ina similar 
fashion (Figure 67-9) and the meticulous hemostasis 
from this surgical approach is shown in Figure 67-10. 
Having this degree of hemostasis will assure that dur- 
ing the course of the surgery, there will be little or no 
backflow of blood from the incision into the operating 
field. This an important first step to eliminating blood 
products from the area. In Figure 67-11, the peritoneum 


is being opened using blunt dissection with a hemostat 
so as not to injure underlying bowel. 


Intermittent Irrigation 


Once the abdomen is open and a self-retaining retractor 
is put into position, the pelvic cavity is thoroughly irri- 
gated with a solution containing 1000 ce of Ringer's 
lactate with 5000 units of heparin and | gram of hydro- 
cortisone (Solu-Cortef). This initial irrigation flushes the 
pelvic cavity of most of the residual blood products 
that may have entered during the period of time the 
incision was made. During the course of the surgical 
procedure, liberal irrigation of the peritoneal cavity helps 
remove and dilute the fibrin exudates and subsequently 
decreases adhesion formation.* 


To accomplish this, a bifurcated I'V tubing is attached to 
two 1000-ce bags of Ringer’s lactate with the above 
mixture (the hydrocortisone is added only to the first 
liter). These IV bags are placed on an IV pole just off the 
operating field at the head of the table. Only one of the 
IV bags is opened at a time allowing one of the bags as 
a backup, as intermittent irrigation is used throughout 
the course of the procedure. This urology tubing has a 
soft end, which is kept sterile and in the surgical field 
(Figure 67-13), where it can be used any time needed 
throughout the course of the procedure. When not in 
use, it is clamped with a Carmalt and left at the head of 
the table, securely fastened to the drape (Figure 67-14). 
It is important when suctioning out the irrigation fluid 
that a suction device with an outer sleeve and multiple 
holes is used. This will reduce risk of inadvertently 
suctioning the fimbriated ends of the fallopian tubes 
(an event that must be avoided if at all possible). 


Use Of Hydro-Packs 


It is absolutely important to avoid the use of standard 
laparotomy packs for keeping the bowel out of the way 
of the surgical field. These packs will cause 
microabrasions to the surface of the bowel and is one of 
the major causes of bowel adhesions following recon- 
structive pelvic surgery. A way to correct and prevent 
this is with the use of “hydro-packs.” In this technique, 
two talc-free 7/2 to 8-sized surgical gloves (BioGels: 
Regency Glove) are filled with Ringer’s lactate and at 
the wrist of the glove, the gloves are tied. These are 
then inserted gently into the left and right lateral por- 
tions of the upper abdominal cavity with the knot por- 
tion of the glove facing toward the operating field. It is 
good to wet the gloves with Ringer’s lactate prior to 
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inserting them because that will make them slide more 
easily and be more gentle on the tissues. This will pack 
the bowel away in such a fashion so as not to abrade 
the bowel and it will be a significant contributor to a 
decrease in subsequent bowel-related pelvic adhesions. 


Because these gloves used as a “hydro-pack” will eas- 
ily slip from their position, a ratcheted retractor from the 
Bookwalter retractor setup is used on each of the left 
and right side of the upper abdominal incision and at- 
tached to the standard Kirschner self-retaining retrac- 
tor. In this way, these “hydro-packs” will stay in posi- 
tion without causing difficulty and there will still be 
plenty of room to maneuver and operate. 


This is all demonstrated in Figures 67-15 through 67-21. 
In Figure 67-22 and 67-23, the Bookwalter retractor is 
being used for an especially obese patient. This retrac- 
tor is outstanding when the surgeon struggles for ex- 
posure and should always be considered for use under 
those circumstances. Exposure is critical to performing 
PEARS. 


Choosing the Right Suture 


In reconstructive pelvic surgery, choosing the right 
suture is another important element in reducing the in- 
cidence of adhesion formation. The principle to keep in 
mind is that the important choice of suture from an ad- 
hesion-prevention point of view is the suture that is 
chosen to close the superficial portions of any tissue 
damage caused by the incisions into the various tis- 
sues that are being operated on. Any suture that is used 
for hemostasis underneath the closure of the tissues 
can be used without concern for adhesion formation. 
The author likes to use 2-0 Chromic on a UR-6 needle 
for this purpose because of its excellent hemostatic prop- 
erties. 


However, in closing the superficial layers, this would 
apply to the closure of the peritoneum, the ovarian sur- 
face, the serosa of the myometrium, the fallopian tube, 
etc., the right suture must be chosen. Most authors 
continue to recommend the use of either polyglactin 
(Vicryl, Ethicon, Somerville, NJ), polyglycolic acid 
(Dexon, Davis and Geck, American Cyanamid Co., 
Danbury CT), or polydioxanone (PDS, Ethicon, 
Somerville, NJ).*° However, each of these sutures are 
more adhesiogenic than they need to be. The author 
now has over 20 years of experience in using polypro- 
pylene suture (Prolene, Ethicon, Somerville, NJ). Spe- 
cifically 4-0 Prolene on an RB-1 needle is used on the 
peritoneum, 5-0 Prolene (RB-1 needle) is used to close 
the ovarian cortex and 6-0 or 7-0 Prolene is used when 
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Figures 67-1 through 67-11: This series of photographs 
illustrates the meticulously hemostatic skin incision which is 
made when PEARS is undertaken. The fascia is opened with 
CO, laser because the postoperative pain is significantly 
reduced with a laser incision. Meticulous hemostasis is 
exhibited throughout the course of the abdominal incision 
The reason for meticulous hemostasis at this point is to reduce 
the degree of back-bleeding which might occur into the open 
incision once the self-retaining retractor is placed 


Figure 67-2 


7 


Figure 67-3 


Figure 67-4 


Figure 67-5 
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Figures 67-12 through 67-14: Continuous intermittent irrigation with Ringer's lactate containing 5000 units of heparin and 1 
gram of Solu-Cortef is used during the course of the procedure (Solu-Cortef is present in only the first liter). This is accomplished 
by hanging two liters of the irrigation fluid on an IV pole outside of the operative field which is attached by a bifurcated urology 


tubing which has a soft, rapid outflow tract (Figure 67-13). When not in use, that outflow tract is clamped with a Carmalt (Figure 
67-14) 


i- 


Figure 67-13 


Figure 67-12 —_ ~~ 


Figure 67-14 
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Figures 67-15 through 67-21: 
Using a non-talced surgeon's glove filled with Ringer's lactate 
and knotted at the wrist, the surgeon places this in the right 
and left upper abdomen to pack the bowel away in a fashion 
which is completely non-abrasive. These packs will have a 
tendency to move because they are slippery, so a ratcheted 
retractor borrowed from a Bookwalter retractor set-up is 
used to hold them in position without compromising the 
exposure needed for the surgical procedure. A Kirschner 
retractor is the standard retractor used in this surgery. 


Figure 67-18 


Figure 67-15 


Figure 67-19 


Figure 67-16 


Figure 67-17 
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Figure 67-22 
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Figure 67-23 


Figures 67-22 through 67-23: In extremely obese patients, a Bookwalter retractor is used. This retractor is extremely helpful 


for good exposure (Figure 67-23) 


repairing the serosa of the fallopian tube. In addition, 
when using microsurgical techniques under operative 
microscopy, 8-0 nylon or 8-0 Prolene can also be used. 
This suture is virtually inert and is extremely good at 
preventing adhesions. Examples of this are illustrated 
in follow-up laparoscopies at 2, 5, 10 and 19 years fol- 
lowing the original surgical procedure in Figures 67-24 
through 67-29. In over 20 years of experience with using 
Prolene suture in this fashion, no adverse effects have 
been observed such as postoperative pain or interfer- 
ence with reproductive function. In addition, it is a nearly 
universal finding at subsequent follow-up laparoscopy 
that wherever the “blue suture” is located, there will be 
no adhesions. A review of the absorption and tissue 
reactivity of various suture materials is shown in Table 
67-2. While it is recognized that some absorbable su- 
tures have less tissue reaction than others, it is also 
recognized that the tissue reactivity of suture materials 
such as Prolene are superior to any absorbable sutures. 


Prolene suture does have one drawback and that is knot 
security. Generally, it is recommended that eight throws 
be placed into the knot to achieve security. However. 
this can be reduced to four throws if the first two throws 
are surgeons knots followed by a square knot (Figure 
67-30). This technique allows for excellent knot security 
when using this suture and is faster. 


Cutting Instruments 
Once in the abdominal cavity, the instrument used for 


cutting needs to be carefully selected. This can either 
be accomplished with a fine-needle microcautery instru- 


ment or the CO, laser. For most applications, the author 
uses a microcautery tip such as that illustrated in Figure 
67-31 (Reusable |-inch fine needle electrode, Valley Lab 
E 1003). In order to adequately use this, one must have 
a true microsurgical generator (Figure 67-32). It is not 
feasible to use a standard coagulating cautery normally 
used in general surgery and simply turn down the power. 


Table 67-2: Characteristics of Absorbable and 
Non-absorbable Sutures 


Tensile Knot Tissue 


Type of Suture Strength Security Reaction 


Absorbable 
Plain catgut 1 2 4 
Chromic catgut 1 3 3 
Polyglycolic acid (Dexon) 2 2 2 
Polyglactin 910 (Vicryl) 2 2 2 
Polyglyconate (Maxon) 3 2 1 
Polydioxanone (PDS) 3 2 1 
Polyglecaprone (Monocryl) 2 2 1 
Non-absorbable 
Silk 2 2 
Nylon, braided 3 3 
(Nurolon, Surgilon) 
Polyester, uncoated 3 3 2 
(Mersilene, Dacron) 
Polyester, coated Teflon 3 3 2 
(Polydek, Tevdek) 
Nylon, monofilament 3 2 1 
(Dermaton, Ethilon) 
Polypropylene 4 1 1 
(Prolene, Surgilene) 
Steel wire (Flexon) 4 4 1 


Adapted from: Gallup DG: Suture Materiais and Wound Closure, JSLS, 2001 


Figures 67-24 through 67-29: 
The use of Prolene suture in PEARS as the anti-adhesion 
suture of choice. These illustrations were taken two years 
(Figures 67-24 and 67-25), five years (Figures 67-26), 10 
years (Figure 67-27 and 67-28) and 19 years (Figure 67-29) 
after the primary surgical procedure. In all cases, there were 
no adhesions to the Prolene suture 


2 years 


Figure 67-25 


5 years 
. 


Figure 67-26 
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10 years 


Figure 67-28 


19 years 


Figure 67-29 
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One square knot on top 


Two surgeon’s knots 


Figure 67-30: A knot technique that can be used with Prolene suture that gives it good knot 
security, Two surgeons knots are placed followed by one square knot. When one strand of 
suture is being tied to a double strand of suture, then an additional fifth throw for this knot is 


necessary. 


It is important to use electrosurgical generators that are 
specifically designed for microsurgical applications. This 
particular microcautery tip is most often placed on an 
extender to a pencil tip cautery unit (Valley Lab Reus- 
able Electrode Extender E1502). In this way, areas deep 
in the pelvis can be reached. This type of cautery appli- 
cation can be used on all peritoneal surfaces and even 
the surface of the uterus if necessary. However, the au- 
thor will generally use the CO, laser at 20 watts of con- 
tinuous energy power when making an incision into the 
ovary for ovarian wedge resection or excision of an 
ovarian endometrioma. In addition, that same instru- 
ment will be used for applications on the uterus. Also, 
CO, laser set at 3-5 watts in the super-pulse mode can 
be used for very fine cutting applications when work- 
ing on the fallopian tube. 


The use of these types of cutting applications, will al- 
low the least amount of peripheral injury to tissues, while 


Figure 67-31 


Figure 67-31: This illustrates the type of microsurgical cautery 
tip that is used during the course of PEARS (Valley Lab 
Reusable 1-inch fine needle electrode — E1003) 


at the same time, providing some small degree of coagu- 
lation to minor blood vessels. 


Closing the Tissue 


Another key to the prevention of adhesions in PEARS 
is the technique used to close various forms of tissue. 
his technique applies to the closure of all peritoneal 
surfaces, the ovarian cortex, or the serosa of the uterus. 
It also applies to surgical procedures involving the peri- 
toneum of the fallopian tube or any other serosal sur- 
faces that might be operated on including the mesen- 
tery of the bowel. 


In this technique, the suture needle is inserted into the 
tissue but extracted prior to reaching the boundary of 
the cut edge. On the opposite side, the needle is in- 
serted just lateral to the cut edge and removed at a small 


Figure 67-32 


Figure 67-32: A Valley Lab microsurgical generator. 


Figure 67-33 
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Figure 67-34 


Figures 67-33 through 67-34: This series of photographs illustrates the standard suturing technique used in PEARS when 
closing surface tissues. In this case, the ovary is being closed with 5-0 Prolene. The needle is introduced in the ovarian cortex 
and exits prior to the incision line. On the opposite side, it enters on the other side of the incision line and exits a short distance 
from there. In this way, this will invert the edges of the tissue and leave smooth and glistening tissues on the surface, which are 
much less likely to cause adhesions. This technique is essential to the PEARS approach. This same technique is used on 
peritoneum, the serosa of the myometrium, ovary, fallopian tube and any other tissues which might form adhesions within the 


pelvic cavity. 


distance lateral to that. In this way, the tissue will natu- 


rally invert itself and, in effect, retroperitonealize itself 


so that raw and cut surfaces are not exposed. When 
accomplishing this technique (Figures 67-33 and 67-34), 
which is applicable to the closure of all tissues related 
to PEARS, the surface tissue will be closed with an inert 
suture (Prolene) in such a fashion as to leave a clean, 
smooth and glistening surface. A surface repaired in 
this fashion will significantly reduce the potential to 
form adhesions. 


Uterine Suspension 


Suspending the uterus at the conclusion of the surgical 
procedure is an optional adjunct to the other anti-adhe- 
sion techniques that are used during the course of the 
surgery. It is particularly helpful in those patients who, 
at the start of the surgery, are noted to have a sharply 
retroverted or retroflexed uterus which sits back in the 
posterior cul-de-sac or in those surgical procedures 
where posterior uterine incisions have been made or 
there is extensive dissection into the posterior cul-de- 


sac, 


The author uses a round ligament imbrication to sus- 
pend the uterus and has found that to be very easy to 
perform and accomplishes the goal of elevating the 
uterus out of the posterior cul-de-sac (Figures 67-35 
through 67-39). In this case, a 2-0 Prolene suture is 
placed in the lateral portion of the round ligament. By 


running the suture through the round ligament and com- 


ing out at its proximal portion and tying it, elevation of 


the uterus on that side occurs. The opposite ligament is 
then shortened in the same fashion. 
Use of Adhesion Barriers 


Two adhesion barriers have been developed which can 
be used to enhance adhesion prevention. These adhe- 


sion barriers are chosen depending upon the degree of 


abrasion which is left following the surgical procedure. 


As the surgical procedures become more advanced, 
more complex, and more involved, the surgical proce- 
dures previously described can continue to do only so 
much at providing a clean and glistening surface which 
generally will not cause adhesions. Even with the gen- 
tlest handling of tissues, there are times when there 
continues to be some degree of raw tissue or abrasion 
either on the uterus, the ovaries or fallopian tubes. The 
degree of abrasion that is present will determine which 


adhesion barrier is chosen. 


Asa general rule, if the abrasion is fairly mild or moder- 
ate, then oxidized, regenerated cellulose (Interceed TC- 
7) can be used (Figure 67-40). Ifthe degree of abrasion 
is moderate and the incisions are not large, then small 
patches of expanded polytetrafluoroethylene - ePTFE 
(Gore-Tex surgical membrane) can be applied (Figure 
67-41 and 67-42), If the degree of tissue damage and 
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Figures 67-35 through 67-39: This series of photographs 
illustrates the performance of a round ligament plication for 
purposes of suspending the uterus. A 2-0 Prolene suture is 
used beginning at the lateral portion of the round ligament and 
with a continuous, running suture, brought to the midline where 
the round ligament attaches to the uterus. It is then secured 
and tied tightly (Figures 67-37 and 67-38) and the uterine 
suspension is illustrated in Figure 67-39) 


Figure 67-35 


Figure 67-36 


Figure 67-39 


Figures 67-40 through 67-44: In this series, the use of 
various anti-adhesion barriers is illustrated. In Figure 67-40, 
an Interceed TC-7 barrier has been placed over the posterior 
uterus, fallopian tubes and ovaries. In Figure 67-41 and 67- 
42, two small abraded areas on the posterior uterus are 
covered with small patches of Gore-Tex surgical membrane 
In Figure 67-43 and 67-44, a procedure in which there is 
extensive abrasion throughout the entire posterior uterus and 
both ovaries at the conclusion of the procedure is covered 
with a Gore-Tex surgical blanket (a 15 x 19 cm blanket of 
Gore-Tex surgical membrane covering all of the pelvic anatomy 
including the uterus, tubes and ovaries). This latter membrane 
needs to be removed 10-12 days following placement by 
second-look laparoscopy 


Figure 67-41 
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Figures 67-45 through 67-49: In this series, the absolutely 
clear irrigation fluid at the conclusion of an extensive PEARS 
is demonstrated in several different cases, including one 
where the Gore-Tex surgical membrane has been placed. In 
the final illustration (Figure 67-49), the two small puncture 
sites where the 0 Vicryl traction suture is normally placed 
have also been closed using figure-of-eight 5-0 Prolene 
sutures 


Figure 67-45 


Figure 67-46 


Figure 67-47 


Figure 67-48 


Figure 


abrasion is extensive then a complete anti-adhesion blan- 
ket using a 15 x 19 cm ePTFE surgical membrane can be 
placed (Figure 67-43 and 67-44). In the latter case, a 
second-look laparoscopy is necessary to remove the 


membrane because it cannot be left in situ. 


In using Interceed, it can be placed over the tissue to be 
covered and moistened with Ringer’s lactate and it will 
generally stay in position, although, at times, placing a 
few strategically located 5-0 Prolene interrupted sutures 
to attach it to the surface can also be helpful. In using 
Gore-Tex surgical membrane, it should be attached to 
the tissue in question with interrupted 5-0 Prolene su- 
tures. Smaller pieces of Gore-Tex can be left permanently 


in situ, 


Figure 67-50 


Figure 67-52 
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Clear Fluid 


At the conclusion of the operating procedure, the pel- 
vic tissues and cavity is thoroughly irrigated with the 
irrigation solution until the fluid is completely clear (Fig- 
ures 67-45 through 67-48). In providing this type of irri- 
gation at the conclusion of the procedure, small bleed- 
ing areas can be identified and final hemostasis can be 
accomplished. As long as there is some reddish discol- 
oration of the fluid, there is still some bleeding present 
and it should be identified and made hemostatic. 


he author uses an 0 Vicry! suture in the fundus of the 
uterus for purposes of retracting the uterus during the 


course of the surgical procedure. This creates the least 
amount of abrasion to the uterus when compared to 


Figure 67-51 


Figure 67-53 


Figures 67-50 through 67-53: This series illustrates the injection of 32% dextran 70 (Hyskon) into the intraabdominal cavity 
as the abdomen is being closed. The sleeve of the suction irrigator can be used along with an Asepto syringe to accomplish this 
(Figure 67-50 and 67-51). In Figure 67-52, the Hyskon is being placed at the conclusion of laparoscopy. In Figure 67-53, this is 
the undersurface of the anterior abdominal wall following the closure of the peritoneum using the technique described in this 
chapter to invert the edges of the peritoneum externally. With this type of closure, no adhesions should be anticipated to form 


on the undersurface of the anterior abdominal wall 
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standard uterine clamps that are often used for the same 
purpose. However, at the conclusion of the procedure, 
a small figure-of-eight 5-0 Prolene suture must be used 
to close the small puncture site where the 0 Vicryl su- 
ture has been placed (Figure 67-49). This will create good 
hemostasis and eliminate that as a bleeding source. 


Intraperitoneal Instillates 


The author uses 32% dextran-70 (Hyskon) at the con- 
clusion of each surgical procedure whether they be lap- 
arotomy or laparoscopy (Figures 67-50 through 67-52). 
While Hyskon usage has declined over the last 10 years 
(see below) because of the sense that it doesn’t work 
effectively, the author finds that its use has been very 
helpful when used in accordance with the above surgi- 
cal techniques. Generally, at the time of laparoscopy 
100 ce of Hyskon is used and at the conclusion of a 
laparotomy procedure, 200 cc of Hyskon is used usu- 
ally with | gram of Solu-Cortef. It is important not to use 
excessive amounts of Hyskon because it will be much 
less tolerated than what is stated here. The dosages 
stated here have been very well accepted with a very 
low profile of postoperative complications. 


To instill Hyskon into the peritoneal cavity at the con- 
clusion of laparotomy, the outer sleeve of the suction 
device can be placed into the posterior cul-de-sac and 
using an Asepto syringe, the Hyskon can be instilled. It 
is important to lift the peritoneum as high as possible so 
that one can decrease the amount of spillage. At the 
time of laparoscopy, the Hyskon is placed through the 
suprapubic trocar with a suction instillator. 


Closing the Peritoneum 


In closing the parietal peritoneum, it is important to also 
leave a clean and smooth surface at the conclusion of 
the closure. In order to accomplish this, the peritoneum 
is closed in such a fashion as to evert the edges of the 
peritoneum outward so that the undersurface of the peri- 
toneum (the peritoneum of the anterior abdominal wall) 
remains smooth and glistening (Figure 67-53). There has 
been a tendency over the last several years to do opera- 
tive procedures where the peritoneum is not closed with 
the mistaken notion that this can be accomplished with- 
out adhesion formation. While adhesions may not form 
a certain percentage of the time, this is not the rule. In 
fact, the author can guarantee that when the perito- 
neum is not handled correctly, adhesions will usually 
form. Any number of cases where the technique of leav- 
ing the peritoneum open have been observed and in- 


variably significant adhesions are present. 


Adhesion Prevention Review 

—_.  ——_—__—-— 
Over the last several years, there have been a number of 
popular peritoneal instillation techniques which have 
been used at the time of closure of the abdomen. These 
would include such things as dexamethasone and 
promethazine,'*'* antibiotics, '* prostaglandin synthetase 
inhibitors,"’ and 32% dextran-70 (Hyskon; Pharmacia, 
Piscataway, NJ).'**° In addition, intraperitoneal Ringer’s 
lactate has also been used.*?! 


Dextran is a water-soluble glucose polymer originally 
used as a plasma expander. While it can be manufac- 
tured in a variety of different molecular weights, most of 
the research in adhesion prevention has been with the 
use of a 32 percent solution of dextran 70 (average mo- 
lecular weight of 70,000 d) suspended in dextrose 
(Hyskon; Pharmacia, Piscataway, NJ). This is slowly 
absorbed from the peritoneal cavity over 5-7 days. It 
produces an osmotic gradient in the peritoneal cavity, 
resulting in a transient ascites. This osmotic gradient 
can draw fluid 2.5 to 3 times the original volume into the 
peritoneal cavity.” 


The use of Hyskon has been based on two principles: A 
hydro-flotation effect that would separate raw perito- 
neal surfaces and a siliconizing effect that would permit 
independent healing of traumatized peritoneal surfaces.’ 
While it has been presented that Hyskon is associated 
with such side effects as vulvar and leg edema, pleural 
effusion, allergic reactions, increased bleeding time, in- 
creased postoperative liver enzymes, and increased cen- 
tral venous pressure. Its use has decreased. The au- 
thor, with extensive experience in the use of 32% dext- 
ran 70, has seen virtually none of these complications. 
Although vulvar edema is seen occasionally and even 
a mild pleural effusion is occasionally observed, only 
two mild allergic reactions have been observed in 20 
years of use and none of the other findings have been 
observed at all. However, these side effects are directly 
related to the volume of Hyskon utilized. No procedure 
should use greater than 200 cc of Hyskon. With this 
volume, these reactions can be kept within a very work- 
able framework. 


Over the years, 32 percent dextran 70 has been exten- 
sively studied and found to be helpful in reducing ad- 
hesions.***° However, a few studies have suggested that 
it is not helpful.*’** To be sure, it is no/ a panacea for the 
purpose of adhesion prevention. It will not help an op- 
eration performed with poor or inadequate adhesion 


prevention techniques. But in the author’s view, it is a 
very nice adjunct to the completion of a surgical proce- 
dure performed with good adhesion prevention tech- 
nique. 


A solution which has been considered to be superior to 
32% dextran 70 in preventing adhesion formation is so- 
dium carboxymethylcellulose. This is a water-soluble 
polymer derived from cellulose. The efficacy of the in- 
traperitoneal instillation ofa 1% sodium carboxymeth- 
ylcellulose solution has been shown in animal studies. 
It seems to be absorbed more slowly than dextran and 
the highly viscous solution is believed to lubricate and 
separate raw surfaces and subsequently prevent adhe- 
sion formation. It is also thought to be less antigenic 
than dextran and less likely to support bacterial growth 
(although dextran is also very good at that as well).?°° 
More research on its potential use in humans is needed. 


Over the last several years, anti-adhesion barriers have 
taken a more prominent role in the prevention of adhe- 
sions. The two major products that have been used are 
Interceed TC-7 (Johnson & Johnson Patient Care, New 
Brunswick, NJ), which is a woven, mesh-like fabric com- 
posed of oxidized, regenerated cellulose and Gore-Tex 
surgical membrane (expanded polytetrafluoroethylene: 
ePTFE). 


When Interceed is applied at the completion of the sur- 
gical procedure, after hemostasis has been obtained and 


the pelvic cavity has been irrigated, a few drops of 


Ringer’s lactate helps keep it in place. Blood will sig- 
nificantly reduce its effectiveness and will turn ita brown- 
black color. It works fairly rapidly to form a gelatinous 
mass several hours after its placement which functions 
as a protective coating around the healing tissues.* 


Figure 67-54 
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Interceed TC-7 is four times more effective than con- 
trols in preventing adhesion re-formation in a matched 
sidewall comparison.** Subsequent studies and a meta- 
analysis have confirmed the initial report and demon- 
strated its safety in clinical use.*° 


Expanded polytetrafluoroethylene (Gore-Tex surgical 
membrane; W. L. Gore & Assoc., Flagstaff, AZ) comes 
as a surgical membrane 0.1 mm in thickness and can be 
placed over the affected tissue sites to prevent adhe- 
sions, It is a non-absorbable membrane which is ap- 
plied at the conclusion of the procedure. It is highly 
flexible, does not change the operating or healing envi- 
ronment, and its efficacy is not altered by the presence 
of blood. If large amounts of Gore-Tex membrane are 
used, it generally requires a second laparoscopy for its 
removal. In addition, it needs to be attached to the tis- 
sue. The author recommends 5-0 interrupted Prolene 
suture for that purpose. Randomized multi-centered clini- 
cal trials have shown that Gore-Tex significantly reduces 


adhesions.*” 


The Gore-Tex surgical membrane works by separating 
the operative field from surrounding tissues. In this way, 
the tissue is protected in its early healing days, and the 
degree to which adhesions are prevented is significant. 
Small patches of Gore-Tex surgical membrane may be 
left in situ but large applications need to be removed by 
second-look laparoscopy. It can also be used in a mu/- 
tilayered technique. In this technique, a smaller piece 
(or pieces) is placed over the most vulnerable area (or 
areas). Then the larger blanket is used over the uterus, 
tubes and ovaries. The large piece is removed at sec- 
ond look laparoscopy while the smaller piece is left per- 
manently in situ. This substance has been found to be 
biocompatible with the various cells of reproduction.*! 


Figure 67-55 


Figures 67-54 through 67-55: A small 3 x 4 cm Gore-Tex surgical patch is observed two years after its placement on the 
posterior fundus of the uterus. No adhesions are seen and some epithelization of the surface of the Gore-Tex is present. 
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Seprafilm bioabsorbable membrane (Genzyme, Cam- 
bridge. MA) is composed of a chemically devitalized 
sodium hyaluronate and carboxymethylcellulose."' It is 
placed on the desired site at the conclusion of the pro- 
cedure but it is very brittle and difficult to place. While 
its efficacy is not altered by the presence of blood (that 
is one of the advantages of it), it is difficult to apply, and 
thus its use is somewhat minor at the present time. How- 
ever, prospective, randomized, blinded multi-centered 
trials with second-look laparoscopy have shown that it 
does decrease adhesion formation.*! 


Examples of Postoperative Results 

——_ 
In order to illustrate the success of the anti-adhesion 
techniques described in this chapter, several illustra- 
tions are depicted from real-life cases. Later in this text- 
book, data are presented regarding the reduction in ad- 
hesion scores that can be anticipated with this type of 
an approach. 


In the first illustration, Figures 67-54 and 67-55, a small 
patch of Gore-Tex which was placed over the posterior 
fundus in a patient who had extensive endometriosis 
surgery. These are viewed two years later at subsequent 
laparoscopy. The patch is clearly still in position (at- 
tached with interrupted 5-0 Prolene sutures) and there 
are no adhesions to the patch. Furthermore, there ap- 
pears to be some epithelization which has occurred over 
the surface of the Gore-Tex membrane. 


In Figures 67-56 through 67-61, a patient who had ex- 
tensive pelvic endometriosis associated with extensive 
pelvic adhesive disease is illustrated. In Figures 67-56 
through 67-58, the adhesions of the rectosigmoid colon 
to the posterior fundus and the right adnexal area are 
shown preoperatively. At the time of second-look 
laparoscopy, the Gore-Tex surgical blanket is in posi- 
tion (Figure 67-59) and following its removal (Figure 67- 
60), all of the adhesions previously present are no longer 
evident. In addition, there is excellent mobility of the 
right tube and ovary and with the use of indigo carmine 
dye, the patency of that tube is demonstrated (Figure 
67-61). 


In Figures 67-62 through 67-67, a patient with bilateral 
hydrosalpinges pre-operatively is shown (Figures 67- 
62 through 67-64). A Gore-Tex surgical blanket was placed 
over the uterus, tubes and ovaries at the conclusion of 
the procedure (Figure 67-65) and at second-look 
laparoscopy 10 days later, the distal end of the right 
fallopian tube (Figures 67-66) and the left fallopian tube 
(Figure 67-67) are clearly open, there are no adhesions 


to the previous microsurgical fimbrioplasty, the ampul- 
lary folds are well recognized and the tubes are in as 
good a condition as they could possibly be relative to a 
surgery such as this. 


In Figures 67-68 through 67-74, a patient with really se- 
vere pelvic adhesions, worse towards the left adnexa, 
are illustrated (Figure 67-68 and 67-69). This was asso- 
ciated with extensive pelvic endometriosis. A Gore-Tex 
surgical membrane was placed at the conclusion of her 
surgical procedure (Figure 67-70). At second-look 
laparoscopy 10 days later, the result of the surgery is 
shown in Figures 67-71 through 67-74. The adhesions 
are now gone, they have not re-formed, there is excel- 
lent mobility of the left tube and ovary with a good, 
normal-appearing fimbria present. There is some char 
along the left posterior uterus and crease of the left 
ovary to the uterus secondary to some cauterization 
that occurred at the time of the second-look laparoscopy. 
So, when this occurs or there continues to be some 
degree of abrasion, an Interceed TC-7 patch is placed 
as seen in Figure 67-74. Hyskon is placed at the conclu- 
sion of the procedure and excellent results from this 
should be anticipated. 


The next example is a patient who at the time of 
laparoscopy had extensive laser vaporization of en- 
dometriosis which was deep in the posterior cul-de-sac 
(Figure 67-75). Because of the size of this degree of 
defect in the peritoneum, an Interceed TC-7 covering 
was placed over this defect (Figures 67-76 and 67-77). 
This, along with Hyskon, which was added at the con- 
clusion of the procedure, should allow this to be pro- 
tected while it begins its initial re-peritonealization and 
subsequent adhesion formation should be significantly 
reduced. 


The final example shows the use of a multilayered tech- 
nique for the placement of Gore-Tex. This is the very 
best anti-adhesion system so far developed. Here, in 
cases where there are extensive pelvic adhesions or 
abrasions (Figures 67-78 and 67-79), a smaller patch of 
Gore-Tex which can be left in permanently is placed af- 
ter the dissection is complete (Figures 67-80 and 67-81). 
Then a larger blanket of Gore-Tex is placed (Figure 67-82). 
At laparoscopy, the outer layer of Gore-Tex is removed 
leaving the smaller layer permanently in situ for a perma- 
nent anti-adhesion system (Figures 67-83 and 67-84). 


ee 


Surgical NaProTECHNOLOGY has as one of its main 
and fundamental principles, the performance of surgi- 
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Figures 67-56 through 67-61: 
In this series, extensive pelvic adhesions to the fundus and 
right posterior cul-de-sac and adnexa are observed (Figures 
67-56 through 67-58). The Gore-Tex surgical membrane which 
was placed at the conclusion of the surgical procedure is 
seen in Figure 67-59 and the results postoperatively 10 days 
following the major surgery are illustrated in Figures 67-60 
and 67-61. There are no adhesions and the right tube is found 
to be completely open and patent 


Figure 67-56 


Figure 67-57 


Figure 67-58 
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Figures 67-62 through 67-67: 

In this series, the major concern is the significant bilateral 
hydrosalpinges (Figures 67-62 and 67-63) which are present 
in this pelvis. After surgical repair, the Gore-Tex surgical blanket 
has been placed (Figure 67-64). The right fallopian tube (Figure 
67-65) and the left tube (Figure 67-66) are shown after the 
removal of the Gore-Tex surgical membrane 10 days after the 
original surgery. Not only are there no adhesions, but the 
fimbria look very good as a result of the previous surgical 
procedure 


, 


Figure 67-63 


Figure 67-64 


Figure 67-65 


Figure 67-66 


Figure 67-67 


Figures 67-68 through 67-74: 

In this patient with extensive endometriosis and pelvic adhesive 
disease, especially to the left adnexa (Figure 67-68 and 67- 
69), the Gore-Tex surgical membrane has been placed (Figure 
67-70). At second-look laparoscopy 10 days later, the 
adhesions are gone (Figure 67-71) and the left tube and ovary 
are completely mobile (Figure 67-72) and patent (Figure 67- 
73). Because some additional abrasion remained following 
the second-look laparoscopy, an Interceed TC-7 anti-adhesion 
barrier was also placed as an additional adhesion-prevention 
measure at the time of the second-look laparoscopy along 
with 100 cc of Hyskon 


Figure 67-70 
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Figure 67-72 
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Figure 67-73 


Figure 67-74 
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Figure 67-75 


Figure 67-77 


Figures 67-75 through 67-77: 

In this case, extensive laser vaporization of endometriosis in 
the posterior cul-de-sac was undertaken at laparoscopy 
leaving a defect (Figure 67-75), which is quite extensive 
With a defect of this size, leaving an anti-adhesion barrier is 
helpful. In this case, choosing Interceed TC-7 is the logical 
choice (Figure 67-76 and 67-77). Along with Hyskon, this 
combination should be expected to allow that defect to initiate 
its re-peritonealization prior to the onset of any adhesion 
formation 


v7 
Figure 67-79 


Figures 67-78 through 67-79: 
These are pre-operative laparoscopic photos of a patient 
with extensive pelvic adhesive disease 


Figure 67-82 


Figures 67-80 through 67-82: 

At the time of the PEARS for the patient in Figures 67-78 and 
67-79 and after the dissection is complete (Figure 67-80), 
two smaller patches of Gore-Tex are sutured in position with 
5-0 Prolene (Figure 67-81). These smaller patches represent 
the first layer of a multilayered approach and one that can be 
left in permanently. In Figure 67-82, a larger blanket is placed 
over the entire uterus, tubes and ovaries. 
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Figure 67-84 


Figures 67-83 through 67-84: 
In Figure 67-83, the large blanket is seen at second-look 
laparoscopy, and after its removal, the smaller patches (Figure 
67-84) can be left in permanently. 
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cal procedures on the female reproductive anatomy in 
such a fashion so that adhesions can be prevented. In 
trying to understand how to prevent pelvic adhesive 
disease, it is important to recognize that there is no one 
“trick” to the prevention of adhesion formation. In ad- 
dition, it is also important to recognize that one cannot 
completely guarantee that adhesions will not form. How- 
ever, with the attention to a good and comprehensive 
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Cha yster 68 


Laparoscopic Laser Vaporization 
of Endometrial Implants 


he term /aser is an acronym composed of the first 

letters of the words /ight amplification by stimu- 
lated emission of radiation. Strictly speaking, light is 
only that portion of the electromagnetic spectrum lying 
in the range of wave lengths that our eyes can perceive. 
In the range of wave lengths longer than our arbitrary 
span of light, we find microwaves and radio waves; in 
the span of shorter wave lengths, we have x-rays, gamma 
rays and cosmic rays. ' 


The first laser ever built was the ruby laser. In 1960, the 
helium neon gas laser was developed and by 1964, laser 
development had become prolific and was yielding an 
outstanding harvest of lasers used in surgery. Such la- 
sers as the carbon dioxide (CO,) gas laser, the neody- 
mium yttrium-aluminum garnet (Nd:YAG laser) and the 
argon (AR°) laser were all introduced. Since that time, 
literally thousands of substances have been used to 
produce laser energy. In 1981, the potassium titanyl 
phosphate (KTP) laser was introduced. The laser’s pre- 
cision and ability to affect tissue at a distance with a 
minimum amount of trauma opened up applications that 
seemed limited only by the imagination of the user. 


Laser Physics 

— 
The three important properties of laser light are coher- 
ence, collimation and monochromaticity. No laser ac- 
tually produces light having these characteristics ab- 
solutely, but lasers do provide the closest approxima- 
tion to such light that has yet been devised. The coher- 
ence of the laser light refers to the integrity of the physical 
characteristics of the emitted radiation itself and colli- 
mation refers to the near-parallelism of the rays emerg- 
ing from the laser resonator. This is one of the major 
features of the laser beam. Monochromaticity refers to 
the integrity of the wave length of the emitted radiation. 
This is simplistically demonstrated in Figures 68-1 and 
68-2. 


The laser has become the method of choice in a variety 
of different surgical procedures. There are, in fact, very 
few medical specialties in which lasers have not been 
shown to aid or advance surgery. The laser has now 
taken its place beside two other primary surgical tools 
in the operating room—the scalpel and electrosurgical 
instruments. Where the scalpel is able to produce only 
one action, cutting, and electrosurgical instruments can 
cut and coagulate, the laser adds a third ability: It can 
cut, coagulate and vaporize tissue (depending upon the 
type of laser being used) (Table 68-1). 


933 


934 


The Medical and Surgical Practice of NaProTECHNOLOGY 


poe 


Ordinary Light 


Laser Light 


Figure 68-1: Ordinary light is comprised of a medley of ran- 
dom wavelengths, while laser lights are almost exclusively of 
one wavelength (monochromatic) (From: Laserscope). 


The scalpel uses a mechanical force to cut and electro- 
surgical devices use electricity and thermal energy to 
cut and coagulate. However, the laser uses photons or 
light energy to produce its tissue effect. It is the con- 
version of these photons from light energy into heat 
and the tissue’s reaction to that heat that produces the 
ultimate biologic effect. 


The uniqueness of the laser for surgical applications 
lies in its ability to produce a stream of photons that 
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Ordinary Light 


Laser Light 


Figure 68-2: Ordinary light radiates in all directions while 
laser light travels in only one direction and in parallel (colli- 
mated) (From: Laserscope). 


have two qualities: A single wave length and a single, 
parallel direction. Having a single wave length (mono- 
chromaticity) makes the ultimate tissue effect more pre- 
dictable. Varying tissue types will react differently to 
different wave lengths of tissue energy and knowledge 
of this allows the surgeon to plan the outcome of the 
laser exposure. Because of the collimation of the laser 
beam, it is possible to deliver high doses of energy to 
the tissue in a very precise way and it allows the sur- 
geon better accuracy. 


Just as the surgeon must learn how to use a scalpel, 
converting physical force into a surgical effect, the same 
is true with the laser: The surgeon learns through prac- 
tice how large a dose of laser energy will achieve a par- 
ticular effect. The effect is produced through the con- 
version of the emitted radiation into heat energy. When 
photons strike a tissue site, they will propagate or scat- 
ter until ultimately all their energy is either absorbed by 
the tissue or reflected. This scatter will continue until all 
of the photons are converted to heat or leave the tissue. 
When the laser light is reflected from the tissue, it is 
termed backscatter (and this is the principle source of 
ocular danger to the use of laser). The heat produced in 
the tissue at the site of the laser impact will raise the 
temperature of the tissue which in turn will produce the 
biologic effect. Some of the heat will be dissipated by 
the tissue’s natural ability to cool itself and so the vol- 
ume of the tissue affected will be larger in physical size 
than that indicated by the size of the laser and energy 
impact spot (Figure 68-3). 


The tissue the surgeon works on is not homogeneous 
but some generalizations may be made by the effects 


Incoming Light 


Backscatter 


Absorption 


Light propagation in tissue. 


Figure 68-3: This illustration shows how light is propagated 
within tissue reflecting its backscatter absorption and scatter 
(From: Laserscope). 


produced by the heat of the laser. As the temperature of 
the tissue is raised, it passes through several stages. 
These stages begin with denaturization and progress 
to coagulation, vacuolization, vaporization, carboniza- 
tion and incandescence. The temperature at which each 
of these stages occur is not exact and the difference 
between each stage is not constant. Of these effects, 
however, coagulation and vaporization are the most sig- 
nificant and are usually what the surgeon is attempting 
to achieve. Cutting with a laser is a controlled, narrow 
form of vaporization (Figure 68-4). 


Although water boils (or vaporizes) at 100° C, other com- 
ponents of the tissue vaporize at higher temperatures. 
In addition, it is possible to vaporize the water from 
tissue and leave carbon particles behind as a result. 
These particles are called char and when they remain, 
they may also absorb energy. When these are vapor- 
ized by another laser application, it is at the temperature 
of incandescence which is greater than 2000° C. The 
heat produced from this incandescence is dissipated 
not only into the air, but also into surrounding tissue 
producing a secondary thermal effect. 


The effect of vaporization is usually not achieved with- 
out producing coagulation. Without producing some 
coagulation, laser vaporization of tissue would not be 
hemostatic. When using the laser to remove affected 
tissue in critical regions, coagulation needs to be pre- 
dictable and controllable. The amount of coagulation 
produced by the lateral spread of energy when produc- 
ing vaporization, is partially a function of the rate in 
which the energy is supplied. If the vaporizing energy 
is delivered so that the tissue is brought to the tempera- 
ture of vaporization slowly, much of the heat produced 


Lasers provide the surgeon 
with the ability to ... coagulate sss 


... Vaporize 


eee CUT semen 


Figure 68-4: An illustration of the cutting, vaporizing and 
coagulating capabilities of the laser as a function of spot size 
and distance from tissue (From: Laserscope). 
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may dissipate through the surrounding tissue and pro- 
duce heat effects. If the energy is delivered very rap- 
idly, the time for this heat to dissipate is reduced and so 
is the ultimate lateral effect. 


Laser Dosage: Principles 

en 
The “surgical dosage” of laser energy delivered has 
three characteristics: Power, time and area. Power is the 
measurement of the laser light and is expressed in watts. 
Physically speaking, it is a measurement of heat. Power 
for a period of time is energy (expressed in joules). En- 
ergy delivered over a known surgical area is termed en- 
ergy density and is equivalent to dosage. (Sometimes 
the simpler term power density is used to represent the 
starting point for a surgical effect. Power density is 
power divided by the area of the spot size of the deliv- 
ered laser light.) The surgical area is often referred to as 
spot size. In relative terms, low dosages of laser light 
produce coagulation effects and high dosages produce 
either vaporization or cutting, depending on the area 
exposed to the energy. 


All tissue is, of course, not identical so that the dosage 
used in one tissue to produce a known effect could be 
totally different for another. The amount of water, he- 
moglobin, fat, calcium, and other factors in tissue can 
alter the laser effect. The physical structure of the tis- 
sue can affect the ability of the tissue to dissipate heat 
and thus vary the amount of energy required to pro- 
duce an effect. Overlying fluids can affect the ability of 
the energy to reach the target tissue or cool the effect of 
the energy on the tissue. The skill of the surgeon to 
achieve the desired result is gained through practice 
just as it is with a scalpel or electrosurgery. The ultimate 
effect produced by the surgeon is the result of the com- 


Zone of Therma! Conductivity and Repair 


Zone of Necrosis 
Zone of Vaporization 


Zones of thermal injury in tissue. 


Figure 68-5: The three zones of thermal energy in tissue 
observed with laser vaporization (From: Laserscope). 
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plex interaction of dosage and tissue and, to some ex- 
tent, a third factor—the wavelength of the light being 
used. There are generally considered to be three zones 
of thermal injury in the tissue that are caused by lasers. 
These are the zone of vaporization, the zone of necrosis 
and the zone of thermal conductivity and repair (Figure 
68-5). 


In surgical NaProTECHNOLOGY, there are three lasers 
that are generally used. These are the carbon dioxide 
laser (C O,), the neodymium yttrium-aluminum garnett 
(Nd:YAG laser) and the potassium titanyl phosphate 
laser (KTP/532). Each laser produces a different wave 
length of laser light. The CO, and the Nd:YAG laser 
produce infrared light which is invisible to the human 
eye. They require a second source of light for aiming 
the laser beam. The KTP laser produces visible light so 
the aim beam is simply an attenuated level of the surgi- 
cal beam itself. The accuracy of aiming is a function of 
these differences and the method of delivery to the tis- 
sue. The Nd:YAG laser is generally considered to be a 
better coagulating laser, while the CO, and KTP lasers 
are generally considered better at vaporizing. In addi- 
tion, the depth of penetration of the Nd:YAG laser is 
deeper and more unpredictable (Figure 68-6). This has 
ramifications for where the Nd:YAG laser is used. Gen- 
erally it should be used only in tissues where a more 
deeply penetrating laser (which is not observable with 
the naked eye) will not do harm. An example of this 
might be the right or left posterior cul-de-sac where 
mostly adipose tissue is in the background. On the other 
hand, overlying the broad ligament or lateral pelvic wall, 
where there are major blood vessels and a ureter, is not 
a good application of the Nd:YAG laser. 


With constant power and time settings, the surgical 
dosage can easily be varied by simply changing the 
size (Figure 68-7). Generally the closer one gets to the 


Nd:YAG 


Figure 68-6: The relative scatter of laser light is proportional 
to the precision of the laser effect (From: Laserscope). 


a 


Laser Fiber 


Figure 68-7: With constant power and time settings being 
equal, the surgical dosage can easily be varied by changing 
the spot size (From: Laserscope). 


tissue within the focal range of the laser, the better cut- 
ting instrument it will be. A small distance away from the 
tissue will make it a better vaporizing instrument and as 
it is moved further back and defocused, it becomes a 
better coagulating instrument. When the CO, laser, for 
example, is backed away 5 to 7 cm from the tissue, and it 
causes a surface burn to the tissue, this is referred to as 
“laser brushing.” Of course, distances do not apply to 
the Nd:YAG laser which is a contact laser. 


The CO, laser light is delivered by a series of mirrors in 
an articulated arm. It has a helium neon (red) aiming 
beam which is also directed through these same mir- 
rors. Since this is a mechanical device, it is possible and 
actually quite common for the two beams not to be per- 
fectly aligned. If this difference is small with respect to 
the spot size of the primary laser beam, it is not conse- 
quential. As the delivered spot size of the laser beam is 
reduced in diameter, the difference becomes more sig- 
nificant. A finer beam is generally required for more pre- 
cise tissue effects, but the ability to place it accurately 
on the tissue is reduced (Figure 68-8). Prior to begin- 
ning a surgical procedure, the CO, laser should be 
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Figure 68-8: The accuracy of the beam to the target is a 
function of aim and surgical beam alignment. This is particu- 
larly important for CO, lasers (From: Laserscope). 


double-checked to see that the surgical beam and the 
aiming beam are in alignment. 


The precision of the surgical effect is a combination of 
the ability of the delivery optics to focus the laser light 
to a small spot size and the amount of scatter the par- 
ticular laser produces in the target tissue. The CO, laser 
is highly absorbed by water and tissue so it produces 
the least amount of scatter. The Nd: YAG laser is poorly 
absorbed by all components in tissue and produces the 
greatest amount of scatter. The visible light lasers pro- 
duce an intermediate amount with the KTP producing 
an intermediate amount of scatter. The ultimate necro- 
sis produced by a laser lateral to and beyond the vapor- 
ization site is relative to the amount of scatter associ- 
ated with the laser itself. The Nd:YAG laser produces 
the most scatter and therefore, the greatest necrotic 
damage, while the CO, produces the least. Given equal 
surgical conditions, the CO, laser will generally pro- 
duce about one-half as much necrosis as the visible 
light lasers and the Nd:YAG laser twice as much. So if 
the CO, laser produces an effect in tissue of | mm, the 
KTP will produce about 2 mm and the Nd:YAG laser will 
produce about 4 mm of necrosis. 


The amount of scatter produced by lasers is partially a 
function of how their light interacts with two elements 
of tissue: Water and hemoglobin. The CO, laser light is 
highly absorbed in water (whereas the other lasers pass 
readily through water) so it is scattered less. The visible 
light lasers are highly absorbed in hemoglobin and thus 
produce less scatter than the Nd:YAG laser. Depending 
on the effect that the surgeon is attempting to achieve, 
scatter may be a good or a bad effect. If there is no 
scatter, there is no hemostasis, so some scatter is usu- 
ally important. Also, being highly absorbed by water 
means that the CO, laser energy tends to vaporize the 
water in tissue causing the carbon components to be- 
come char. This char can shield the tissue from further 
laser exposures. Char must then be removed by me- 
chanical means, which can cause hemorrhage. Lastly, 
this carbon, when exposed to further doses of laser light, 
can increase temperatures to greater than 2000° C, which 
can then produce unwanted lateral thermal effects in 
the tissue. 


The Surgical Effects of Laser. 
rr 
The effects of the three lasers can be generalized: CO, 
laser is principally a cutting and vaporizing laser; the 
Nd:YAG laser is mainly a coagulating laser; and the KTP 
laser produces all three of the surgical effects. How- 
ever, they do not vaporize and cut as fast as the CO, nor 
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coagulate as well as the Nd: YAG laser. 


Lasers emit an extremely powerful form of energy that is 
controlled and directed by the physician onto the tar- 
get tissue during medical use. Accidental exposure to 
anything other than target tissue can lead to potential 
tissue damage. In order to assist the surgeon, there are 
three modes by which the lasers can be operated. These 
include the single pulse, interrupted pulse or continu- 
ous beam mode (Figure 68-9). In this way, the surgeon 
can select or control the amount of laser energy being 
provided at a particular point in time. Lasers usually 
come equipped with timed interrupted pulse settings. 
The single pulse setting is controlled by the operator’s 
foot. A short placement of the foot on the laser pedal 
gives a short burst of laser energy. The author likes to 
tap the laser control pedal to provide an interrupted 
pulse rather than use the interrupted pulse setting. How- 
ever, this is determined by the surgeon’s experience and 
comfort with the use of the different settings. 
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Figure 68-9: Relative safety around critical structures is a 
function of laser exposure time. Most lasers can be operated 
with a single pulse, interrupted pulse or continuous beam 
exposure (From: Laserscope). 


Laser Safety 

8 
It is important that all members of the operating team 
who are using lasers be attuned to surgical laser safety. 
The most important laser safety tool in the operating 
room is the operating surgeon. The surgeon controls 
the on and off switch of the laser beam, controls where 
the laser beam is being pointed and at what tissue it is 
being directed. Nothing can replace an experienced, 
qualified laser surgeon to increase laser safety. 


There are, however, some common sense protective 
measures which should be implemented. In order to 
avoid possible eye damage, proper protective eyeglasses 
should be worn by operating room personnel when the 
laser is in use. The color of the eyeglasses will vary 
depending upon the type of laser in use. The patient’s 
eyes should also be protected. Because these glasses 
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often distort or change the color of the tissues, it is not 
the standard for the surgeon to wear this type of pro- 
tective eye glass. However, a clear lens, even a set of 
eyeglasses, will protect against the reflective energy 
coming from a CO, laser. Since the KTP and Nd:YAG 
lasers are used exclusively at the time of laparoscopy, 
and appropriate eye filters are in use, the risk of injury is 
markedly reduced so the surgeon does not have to wear 
protective eyewear. 


The laser unit must also be properly installed and 
checked by qualified, trained personnel and must be 
properly connected according to the manufacturer’s 
instructions. The same laser in different institutions may 
actually have different potencies. Even though the 
equipment may be from the same manufacturer and even 
the same model number, the energy emitted in the laser 
light beam may differ between different hospitals. The 
surgeon must be aware of that and start with lower power 
settings when beginning to operate in different institu- 
tions. 


The room should also be well ventilated and provisions 
should be made for evacuation of the smoke and fumes 
generated during the course of the laser procedure. 
Special laser plume suctioning devices are available for 
this use. Warning signs should also be posted at all 
entrances to the operating room when the laser is in 
use. 


In the applications of surgical NaProTECHNOLOGY. the 
CO, laser is used at the time of laparotomy, while the 
KTP and Nd:YAG lasers are used exclusively at the time 
of laparoscopy. The author finds the use of a KTP or 
Nd:YAG laser to be preferable to a CO, laser with 
laparoscopic applications. The major reason behind this 
is because it is delivered by a fiber and that fiber can be 
used to palpate the tissue and it gives a more similar 
application effect to that of the use of a scalpel, to which 
the surgeon is generally more used to using. 


The laser is used mostly for the treatment of endometrio- 
sis or the lysis of pelvic adhesive disease. In this chap- 
ter, laser vaporization of endometrial implants will be 
presented. When endometriosis is vaporized by laser, it 
is very similar to surgically removing the endometrio- 
sis. However, one must be careful in not getting too 
heroic with the use of laser applications by laparoscopy. 
This attitude is somewhat different from the current trend 
towards operative laparoscopy for almost all forms of 
reproductive-related conditions. The aim in surgical 
NaProTECHNOLOGY is to try to treat the underlying 
disease while not causing or producing a situation which 
causes the potential for damaging adhesions to form. 


This can be accomplished by selecting patients care- 
fully for treatment by laparoscopy versus treatment by 
laparotomy. 


Laparoscopic Laser Vaporization: 
The Technique 

a 
At the time of laparoscopy, the KTP laser fiber can be 
inserted through a needle trocar, about 1/3 of the way 
up from the suprapubic trocar. Generally speaking, the 
laser setting will be at 10 watts of continuous energy 
power with the pulse interval being controlled with the 
foot pedal. 


The actual laser vaporization procedure is outlined in 
Figures 68-10 through 68-13. Here the area of endometrio- 
sis is identified just lateral to the left uterosacral liga- 
ment. Using the KTP laser, a circumferential incision is 
made through and through the peritoneum outlining 
the area to be removed (Figure 68-11). In this case, us- 
ing a grasping instrument through the suprapubic por- 
tal, the actual area of endometriosis is physically re- 
moved and sent to pathology (Figure 68-12 and 68-13). 
In other cases, it may simply be vaporized which should 
be considered nearly as good as surgical removal. 


In Figures 68-14 through 68-19, several examples of la- 
ser vaporization of endometrial implants in the left pos- 
terior cul-de-sac are illustrated. 


In Figures 68-20 through 68-22, an area of endometrio- 
sis on the right posterior bladder is identified, a laser 
incision is made circumferentially around it, and the 
middle portion of it is completely laser vaporized (not 
surgically removed). The end result is seen in Figure 68- 
22. 


In Figure 68-23, an area of endometriosis is identified at 
the insertion of the right round ligament near the in- 
guinal canal. In Figure 68-24, that area has been laser 
vaporized. 


In Figure 68-25 and 68-26, a multi-focal area of lesions of 
endometriosis on the left lateral pelvic wall are identi- 
fied (Figure 68-25) and are each lasered in a punctate 
fashion as illustrated in Figure 68-26. 


In Figures 68-27 through 68-29, a fairly large area in the 
right posterior cul-de-sac is completely laser vaporized 
(Figure 68-28) and because of its size, an Interceed patch 
is being placed across it (Figure 68-29). 


In vaporizing endometrial implants on the ovaries, only 
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fairly superficial areas of endometriosis are done through 
the laparoscope. The reason for this is fairly simple. 
The degree to which there is surgical abrasion or open 
tissue left on the ovary becomes very adhesiogenic, no 
matter how one approaches the prevention of adhe- 
sions in this situation. The author learned this through 
experience early on in his use of operative laparoscopy. 
In addition, when those endometriomas are removed by 
laparotomy and properly repaired and re-corticalized, 
the degree to which adhesion formation is reduced is 
significant. A much better surgical procedure and out- 
come can be expected if these endometriomas are re- 
moved at laparotomy. Nonetheless, there are times when 
an area of endometriosis on the ovary can be laser va- 
porized. These are exhibited in Figures 68-30 through 
68-33. At the conclusion of these vaporization proce- 
dures, it is prudent to put a small Interceed patch over 
the defect in the ovary so that the best chance for pre- 
vention of adhesions can be obtained. 


Figures 68-10 through 68-13: A circumferential incision is 
made around the area of endometriosis just above the left 
lateral uterosacral ligament with a KTP laser. The tissue in the 
middle is grasped with a suprapubically placed grasping in- 
strument (Figure 68-12) and the tissue is removed (Figure 68- 
13). 
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Figure 68-14 


Figure 68-14 and 68-15: A large powder burn lesion in the right posterior cul-de-sac (Figure 68-14) has been laser vaporized 
(Figure 68-15). Lesions of this type are often quite fibrotic and can be deeply penetrating. In the posterior cul-de-sac however, 
the retroperitoneal tissue is usually adipose tissue. Looking for and dissecting down to the yellow adipose tissue is a good 
marker for the laser vaporization 


Figure 68-16 Figure 68-17 


Figure 68-16 and 68-17: A similar lesion in the left posterior cul-de-sac and uterosacral ligament (Figure 68-16) has been laser 
vaporized (Figure 68-17) 


Figure 68-18 and 68-19: Another powder burn lesion in the left posterior cul-de-sac is laser vaporized with adipose tissue 
revealing that the vaporization has gone through and through the lesion and through the peritoneum 
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Figure 68-20 through 68-22: An area of endometriosis on the right posterior bladder is laser vaporized by making a circum- 
ferential incision around it and laser vaporizing it in an orderly fashion. The final outcome is in Figure 68-22: 


Figure 68-20 
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Figure 68-21 


Figure 68-22 
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Figure 68-23 Figure 68-24 


=== 


Figure 68-23 and 68-24: An area of endometriosis at the apex of the right round ligament (Figure 68-23) has been laser 
vaporized (Figure 68-24) 


Figure 68-25 Figure 68-26 


Figure 68-25 and 68-26: A multifocal area of endometriosis on the left lateral pelvic wall (Figure 68-25) has been laser 
vaporized by pinpoint laser (Figure 68-26) 
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Figure 68-27 through 68-29: A fairly large multicentric area of endometriosis in the right posterior cul-de-sac (Figure 68-27) 
has been laser vaporized (Figure 68-28) and an Interceed patch is being placed across it (Figure 68-29) for adhesion 
prevention 


Figure 68-28 


Figure 68-29 
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Figure 68-30 Figure 68-31 


Figure 68-30 and 68-31: A superficial area of endometriosis on the apex of the left ovary is laser vaporized (Figure 68-31) 


Figure 68-32 Figure 68-33 


Figure 68-32 and 68-33: An area of endometriosis on the superior pole of the left ovary (Figure 68-32) adjacent to a newly 
developing follicle has been laser vaporized without rupturing the follicle (Figure 68-33) 
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Laparoscopic Laser Lysis 
of Adhesions 


| fe those patients who have symptomatic pelvic adhe- 
ive disease from any variety of different causes, the 
application of laser through the laparoscope can be a 
very helpful technique to correct the problem and re- 
lieve the symptoms. Again, as with laparoscopic laser 
vaporization of endometrial implants, in surgical 
NaProTECHNOLOGY, one does not approach this pro- 
cedure in an attempt to be heroic. However, there still 
are many areas in which it can be very helpful. 


Situations that are particularly suited to laser 
laparoscopy are those adhesions that form to the uterus 
because of previous surgery (and are not very severe) 
or adhesions to the undersurface of the anterior ab- 
dominal wall secondary to a previous surgical proce- 
dure (such as a cesarean section or hysterectomy). 


Once the laparoscopic instruments are introduced and 
a good review of the pelvic tissues and the presence of 
the adhesions can be assessed, the suction irrigator 
through the suprapubic trocar can be used as an instru- 
ment to put counter traction on the adhesive disease so 
that the laser can be placed as close as possible to the 
point of demarcation between the adhesion and the tis- 
sue it is adhered to (and purposely away from bowel). 


The needle trocar for the KTP and Nd:YAG laser is stra- 


tegically placed in between the infraumbilical trocar and 
the suprapubic trocar in such a fashion so as to be able 
to get the best angle of approach on the adhesion. For 
example, those adhesions which form to the undersurface 
of the anterior abdominal wall must have the needle 
trocar placed in such a way so that it can be placed high 
up towards the abdominal wall. This can be done by 
placing the needle trocar at a very sharp angle toward 
the upper portion of the adhesive disease. In the case 
of other adhesions in the pelvis, appropriate position- 
ing of the needle trocar is also necessary. 


In many cases, especially around the pelvic tissues, the 
KTP laser appears to be superior. However, in those 
adhesions to the undersurface of the anterior abdomi- 
nal wall, the Nd: YAG laser is clearly superior. Its superi- 
ority lies in its ability to coagulate blood vessels better. 
Usually these are omental adhesions and there can be 
fairly sizable blood vessels present. Using the Nd: YAG 
laser can be helpful at coagulating as the dissection 
occurs. 


At the same time, the surgeon needs to be prepared to 
use electrocautery efficiently to control any minor bleed- 
ing that occurs. It is not likely that any major bleeding 
will be encountered, but small bleeders can lead to fairly 
large blood loss if they are not controlled quickly. Thus, 
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Figures 69-1 through 69-4: Extensive 
adhesions of the rectosigmoid colon (es- 
pecially the epiploic fat tags) are present 
on the posterior uterus and uterine fundus 
(Figure 69-1), With traction (Figures 69-2 
and 69-3), the KTP laser was used closed 
to the uterine surface to lyse the adhesion 
off of the fundus and posterior uterus (Fig- 
ure 69-4). Interceed TC-7 was placed over 
the fundus for further adhesion preven- 
tion 


Figure 69-1 


Figure 69-2 


Figure 69-3 


Figure 69-4 


a cautery pad on the patient and access to an electro- 
cautery instrument should be in the operating room and 
positioned, ready for use. 


From the author’s experience, it would seem that the 
laser is almost an ideal instrument to lyse pelvic adhe- 
sions that are not too severe. It is, in some ways, like a 
“hot knife going through butter.” It isn’t exactly quite 
that easy, but it sometimes seems that way. 


A variety of different situations where these types of 


adhesions have been observed and laser lysed with 
success are illustrated in the following figures. 


In Figures 69-1 through 69-4, a fairly significant adhe- 
sion of a large sigmoid fat tag is adhesed to the left and 
mid-posterior fundus of the uterus. At first glance (Fig- 
ure 69-1), it would appear that the bowel is adhesed to 
the posterior uterus, and in such a situation, it is not 
recommended to use the laser to take this down for fear 
of perforating the bowel. However, in Figure 69-2, with 
the use of a suction irrigator for retraction, it can be 
seen that the attachment is clearly fatty in origin. This is 
even better illustrated in Figure 69-3 where the demar- 
cation between the adhesion and the uterus is nicely 
identified with no bowel being present. Using the KTP 
laser, the adhesion is slowly taken down off the uterine 
fundus and the finished product is seen in Figure 69-4. 
When this is completed, an Interceed patch would nor- 
mally be placed in order to prevent reformation of adhe- 
sions. 


In Figures 69-5 through 69-7, a peritubal adhesion at- 
tached from the left fallopian tube to the middle portion 
of the left ovary is first observed and then delineated 
(Figures 69-5 and 69-6). This particular adhesion has a 
nice avascular attachment to the ovary and using the 
KTP laser fiber at 10 watts of continuous energy power, 
the laser is placed at the ovarian surface of the adhesion 
and lysed. The final product appears in Figure 69-7. 


In Figures 69-8 through 69-13, an extensive omental 
adhesion to the undersurface of the anterior abdominal 
wall is identified (Figures 69-8 and 69-9). The adhesion 
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is taken down close to the connection of the adhesion 
to the undersurface of the anterior abdominal wall. The 
needle trocar is placed at a sharp angle toward the 
undersurface of the anterior abdominal wall and using 
the Nd:YAG laser (Figures 69-10 and 69-11), the adhe- 
sion is taken down (Figure 69-12 and 69-13). This leads 
to a nice clean dissection and is particularly good for 
relieving pain that might be associated with this type of 
pelvic adhesion. 


The final example is shown in Figures 69-14 through 69- 
17. In this example, extensive adhesions have obliter- 
ated the anterior cul-de-sac and epiploic fat tags from 
the rectosigmoid colon have attached themselves to 
the posterior surface of the uterus (Figure 69-14 through 
69-16). Using the KTP laser, these adhesions are lysed 
slowly but surely off the anterior cul-de-sac and the 
bowel off the posterior uterus. The finished product is 
shown in Figure 69-17. This type of adhesiolysis must 
be done very slowly and meticulously, and the surgeon 
must be absolutely certain as to the anatomy to which 
the laser beam is being aimed. Because this is in close 
contact with bowel, it is important not to divide any 
attachment which appears to be connected directly to 
bowel. If it is attached to the epiploic fat tag or any 
other type of adipose-type tissue, that lysis of adhe- 
sions can go forward. In addition, this is not a good 
place to use the Nd:YAG laser because of its more deeply 
penetrating characteristics. The KTP laser in this type 
of dissection is much more superficial and predictable. 
What is lysed is a reasonably good estimate of what 
damage is being done. 


Once this entire dissection has been completed (Figure 
69-17), an Interceed patch is placed over its entire sur- 
face. In such an extensive dissection, one would not 
expect for this pelvis to remain adhesion free in the fu- 
ture. Almost for certain, some degree of adhesions, af- 
ter this type of adhesiolysis, will form. Thus, this type 
of adhesiolysis would not be recommended for those 
individuals wishing to preserve fertility. This particular 
surgical procedure illustrated here was done for chronic 
pelvic pain in a very obese woman whose family was 
complete. 
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Figures 69-5 through 69-7: In this illustration, there is an adhesion of the distal end of the left fallopian tube to the medial 
surface of the left ovary (Figure 69-5) and this is noted to be a filmy adhesion and relatively avascular (Figure 69-6). With the 
KTP laser used close to the ovarian surface, the adhesion has been nicely lysed and separated from the ovary (Figure 69-7) 


Figure 69-5 


Figure 69-7 
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Figures 69-8 through 69-12: 

In this series, there is a large omental adhesion to the 
undersurface of the anterior abdominal wall (Figure 69-8 and 
69-9). Using the Nd:YAG laser through a sharply angulated 
needle trocar, this adhesion can be taken down by lysing it 
close to the undersurface of the anterior abdominal wall (Fig- 
ures 69-10 and 69-11). The entire adhesion has been lysed in 
Figure 69-12 


” 


Figure 69-11 


Figure 69-9 


Figure 69-12 
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Figures 69-13 through 69-16: In this se- 
ries, in a woman whose childbearing is 
complete and is experiencing significant 
pelvic pain, extensive adhesions to the an- 
terior and posterior cul-de-sac and poste- 
rior fundus are identified (Figures 69-14 
through 69-15). By carefully identifying the 
planes of dissection and with the use of 
only the KTP laser, these adhesions are 
completely lysed free (Figures 69-16). The 
surface is then covered with Interceed for 
additional adhesion prevention. This sur- 
gery would not be done for a person wish- 
ing future fertility because the likelihood of 
adhesions coming from this degree of ex- 
tensive dissection is actually quite high 
However, for a woman with chronic pel- 
vic pain who does not desire future child- 
bearing, this procedure can be very help- 
ful 


Figure 69-13 


Figure 69-15 


Figure 69-16 
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Pelvic Excision and Repair Surgery (PEARS): 
Peritoneal and Ovarian Endometriosis 


Ps excision and repair surgery (PEARS) is a form 
of plastic reconstructive surgery of the pelvis whose 
primary intent is to remove the disease present within 
the pelvic organs and repair it in such a fashion so as 
not to form pelvic adhesions. While adhesions cannot 
be 100-percent prevented, with good surgical technique 
and attention to detail, the number of pelvic adhesions 
and their significance can be greatly reduced. 


The PEARS approach described in this textbook can 
be used for various conditions including endometriosis 
of the ovary, peritoneum, bladder, large and small intes- 
tine, and so forth. Applications of the PEARS approach 
also include polycystic ovarian disease, extensive pel- 
vic adhesive disease, and tubal surgery. 


In some cases, this technique will utilize microsurgical 
principles and will actually involve the use of an oper- 
ating microscope. However, in the great majority of situ- 
ations, that is unnecessary. This surgical approach can 
be done macroscopically so long as attention to surgi- 
cal detail is maintained and the principles of the PEARS 
technique are used. It should be emphasized that this is 
a surgical technique which requires patience on the part 
of the surgeon and meticulous attention to detail. These 
surgical procedures will generally be somewhat longer 
than the procedures to which the gynecologist is ac- 
customed. However, with experience, the surgical pro- 


cedures go quite well and because the patient popula- 
tion is young, the longer time under anesthesia does 
not usually pose any great problems in terms of post- 
operative care. The range of operating time can be any- 
where from two to six hours depending upon the nature 
of the conditions being treated. 


In this chapter, the details of the PEARS technique will 
be outlined relative to endometriosis on the peritoneum 
and the ovary. This technique will be demonstrated with 
the use of serial photographs taken during the course 
of the conduct of the PEARS surgical approach. This 
best illustrates the approach of the PEARS technique 
and its outcome. 


The general operating principles of the PEARS tech- 
nique is the use of either CO, laser or micro-monopolar 
cautery as a cutting instrument and removal of the dis- 
eased portion of the peritoneum or ovary. It requires the 
use of inert suture such as Prolene and careful inver- 
sion of the tissue edges so that only clean and smooth 
peritoneum or ovary with no abraded surfaces is ex- 
posed. 


In Figures 70-1 through 70-5, the technique for excising 
endometriosis off the anterior uterus and posterior blad- 
der is illustrated. Using a microcautery, a non-traumatic 
incision is made in the peritoneum surrounding the area 
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Figures 70-1 through 70-5: 
In this example of endometriosis on the anterior uterus and 
posterior bladder, an incision is made around the area of 
endometriosis into the peritoneum using a microcautery. The 
endometriosis is excised and the peritoneum is repaired using 
a 4-0 Prolene, running imbricating suture leaving a smooth 
glistening peritoneum exposed. 


Figure 70-2 


Figure 70-3 


Figure 70-4 


Figure 70-5 
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Figures 70-6 through 70-11: 

Endometriosis on the posterior left broad ligament is tented 
away from the broad ligament and excised using microcautery. 
The peritoneum is then closed using a 4-0 Prolene, running, 
imbricating suture so that smooth, glistening peritoneum is 
exposed 


Figure 70-9 


Figure 70-10 


Figure 70-11 


Figure 
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Figure 70-12 


Figure 70-13 


Figures 70-12 through 70-13: In 70-12, endometriosis has been excised from the posterior cul-de-sac leaving a raw abraded 
area. In Figure 70-13, this has been repaired using the peritoneal surface of the anterior rectum to reapproximate it to the lower 
portion of the visceral peritoneum of the uterus. A 4-0 Prolene running, imbricating suture is used for this. 


of endometriosis giving at least a few millimeters sur- 
rounding the area of endometriosis to remove it all. Once 
the endometriosis is removed, there may be some bleed- 
ing that is encountered. This bleeding is usually mini- 
mal. However, it does need to be controlled. Using 2-0 
Chromic on an RU-6 needle is very helpful in control- 
ling bleeding in this area. Either figure-of-eight 2-0 Chro- 
mic sutures can be used or specific blood vessels can 
be ligated. Cauterization of some blood vessels may 
also be appropriate. 


Once the bleeding comes under control, then the peri- 
toneum is repaired. The suture that is used for this is 4- 
0 Prolene and the technique is one of inverting the edges 
internally so that only smooth, glistening peritoneum 
is apparent on the surface. This is best illustrated in 
Figure 70-5. In order to achieve the inversion of the 
peritoneum, the suture must be inserted into the perito- 
neum on one side with the needle coming out prior to 
reaching the edge of the peritoneum. On the other side, 


the needle insertion is placed external to the edge of 


the peritoneum and then removed through its exit point. 
By doing this, the peritoneum will naturally invert it- 
self, although using a forceps to guide it may also be 
helpful. 


In Figures 70-6 through 70-11, the excision of endometrio- 
sis off the left posterior broad ligament and left lateral 
pelvic wall is demonstrated. In removing endometriosis 
from the posterior broad ligament or the left lateral pel- 
vic wall, it is advisable to grasp the peritoneum with a 
Stille fine toothed hemostat. In this way, the endometrio- 
sis, and with it, the peritoneum, can be pulled away from 
the vital structures which lie underneath it. For example, 
in the broad ligament, there are multiple periuterine veins 


and, of course, the uterine artery. The ureter also runs in 
the broad ligament but is much more accessible along 
the lateral pelvic wall. By grasping just the peritoneum 
and pulling it away from the broad ligament or the pel- 
vic wall, one can safely excise the area of endometriosis 
from these vital structures. On occasion, one might run 
into some bleeding, and if it is in the posterior broad 
ligament, usually a Stille clamp should be placed around 
it because the bleeding is more brisk. A stick tie of 2-0 
Chromic is used to control the bleeding. If working over 
the ureter, it is extremely important not to injure the ure- 
ter. The use of micro-monopolar cautery as a cutting 
instrument is not a problem unless one is immediately 
interfaced with the ureter itself. This, of course, should 
be avoided. 


In repairing the peritoneum along the left lateral pelvic 
wall or the posterior broad ligament, 4-0 Prolene su- 
ture is once again used and the peritoneum is closed in 
such a fashion as to invert the edges and leave a smooth, 
glistening peritoneum exposed with no abraded tissues. 


Endometriosis is often present in the posterior cul-de- 
sac and the technique for removing it is identical. The 
endometriosis is grasped with a long Stille clamp and 
using a microcautery, an incision is made around it and 
it is excised. Perirectal blood vessels are often encoun- 
tered in this area, so long Stille clamps should be avail- 
able to clamp those vessels immediately and stick-tie 
them with 2-0 Chromic suture. Once the endometriosis 
has been removed, then the peritoneum is closed, once 
again using 4-0 Prolene suture in a running, imbricating 
fashion such as to leave a glistening, smooth peritoneal 
surface. On occasion, the defects in the retroperitoneal 
space are quite large. If they are very large, then using 


concentric, purse string suture placements of 2-0 Chro- 
mic should be used to close the dead space. In smaller 
lesions, packing the retroperitoneal space with Surgicel 
gauze is advisable to reduce bleeding. However, in such 
cases, be certain that there is no active bleeding occur- 
ring at that time. This is illustrated in Figures 70-12 and 
70-13. 


When working on the ovary, it is preferred to use a 
CO, laser at 20 watts of continuous energy power to 
make the circumferential incision surrounding the en- 
dometrioma. While a micro-monopolar cautery needle 
can also be used to make this incision, the experience of 
the author suggests that the CO, laser is somewhat bet- 
ter because peripheral damage might be slightly less 
with the CO, laser. The removal of'a small endometrioma 
from the ovary is illustrated in Figures 70-14 through 
70-18. 


In this case, a circumferential incision with the CO, laser 
is made surrounding the endometrioma with enough of 
a border to make certain to get all the abnormal tissue. 
This is then excised either using the CO, laser or a 
Metzenbaum scissors. In this example, it is a fairly small 
endometrioma with the underlying ovarian tissue not 
bleeding extensively at completion of the excision. In 
this case, the ovarian cortex only needs to be 
reapproximated. The best suture to use is 5-0 Prolene in 
a running imbricating-type suture approach closing the 
ovary in such a fashion so as to have smooth, glisten- 
ing surfaces apparent and no abraded surfaces present. 


Once the surgical procedure is completed, the pelvis is 
irrigated (as it has intermittently been throughout the 
course of the procedure) with Ringers lactate contain- 
ing 5000 units of heparin. The goal of this irrigation is to 
obtain a completely clear fluid. This is illustrated in Fig- 
ures 70-19 through 70-25. In this case, another en- 
dometrioma is removed and repaired. Following the ex- 
cision of the endometriosis, irrigation is completed and 
the fluid found to be mildly serosanguineous (Figure 
70-23). Almost universally, ifthe fluid will not completely 
clear, there is usually a small bleeding area some place 
within the surgical repair field. The surgeon must search 
the field for that bleeder and usually using 4-0 Prolene, 
place a figure-of-eight suture in the area to control the 
bleeding. Once the bleeding is arrested, the fluid will be 
completely clear, as illustrated in Figure 70-24. Even if, 
in the case of placing Interceed over an abraded area of 
tissue such as the fundus and posterior wall of the 
uterus, the fluid can be completely clear at the conclu- 
sion of the procedure (Figure 70-25). 


With very severe endometriosis, where the ovarian en- 
dometriosis has significantly adhered to the pelvic wall, 
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that ovary first needs to be dissected free from the lat- 
eral pelvic wall. This is illustrated in Figures 70-26 through 
70-33. 


In this situation, the best dissecting tool for removing 
the ovary off the lateral pelvic wall is the operating 
surgeon’s fingers. This type of blunt dissection is the 
least likely to cause major trauma so long as it is done 
carefully and gently, slowly dissecting the ovary off 
the lateral pelvic wall using a oscillating finger dissec- 
tion (Figure 70-16). As the ovary becomes free, there 
may be strands of adhesions that can be lysed with the 
microcautery (Figure 70-27 through 70-30). A long car- 
diovascular pickups can be helpful in grasping the ad- 
hesions so that the microcautery can be used, or a long 
right-angle hemostat can be used to loop underneath 
the adhesion, thus demonstrating it (Figure 70-29). At 
the conclusion of this dissection, the ovarian en- 
dometrioma is exposed so that the ovary itself can be 
worked on (Figure 70-31). 


The approach to the ovary in the case of a large en- 
dometrioma is very similar to that of a small en- 
dometrioma, except that the surgical excision is more 
extensive. The endometrioma from the previous se- 
quence is shown exposed in Figure 70-32 and the se- 
quence of its excision and repair is shown in the subse- 
quent series from Figures 70-33 through 70-44. 


The CO, laser at 20 watts of continuous energy power 
makes a circumferential incision around the perimeters 
of the surface of the endometrioma. Using either the 
microcautery (Figure 70-42) or the CO, laser (Figure 70- 
35), the endometrioma is then excised. The complete 
endometrioma needs to be removed including its cap- 
sule. This is extremely important in preventing the re- 
currence of the disease in that ovary. Once the en- 
dometrioma is removed, then the ovarian medulla is 
reapproximated using figure-of-eight 2-0 Chromic su- 
tures. The surface of the ovary is then closed using a 5- 
0 Prolene running suture in which the rough edges of 
the surface of the ovary are inverted. This is accom- 
plished by inserting the needle in such a fashion as for 
it to exit just in front of the leading edge of the ovarian 
cortex. On the opposite side, the needle is inserted away 
from the leading edge of the cortex (Figure 70-41 and 70- 
42). In this way, the edges of the ovarian cortex can be 
inverted either naturally or with the assistance of a 
smooth Cushing’s forceps (Figure 70-43). The finished 
product is seen in Figure 70-44. 


Once a large endometrioma is dissected away from the 
lateral pelvic wall and posterior broad ligament, it will 
naturally leave a large gap in the peritoneum of the lat- 
eral pelvic wall or the posterior broad ligament. In all 
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cases, this peritoneum must be repaired. This is illus- 


ing suture. This can result in a very nicely reapproximated 
trated in Figures 70-45 through 70-47. 


smooth and glistening peritoneal closure with no ex- 
posed surfaces so long as the cut edges are all inverted. 
In this case, the defect is identified and it is then [he final product is demonstrated in Figure 70-47. 
reapproximated using a 4-0 Prolene, running imbricat- 


Figures 70-14 through 70-18: 

A circumferential incision is made with the CO, laser around 
the endometrioma. This small endometrioma is removed and 
the ovarian cortex is repaired using a 5-0 Prolene running 
imbricating suture with a smooth, glistening ovarian surface 
present 


Figure 70-16 


Figure 70-14 


Figure 70-17 


Figure 70-15 


Figure 70-18 
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Figures 70-19 through 70-25: 
In this series of examples, a small endometrioma is removed 
and the ovarian surface is repaired 


Figure 70-19 


Figure 70-20 


Figure 70-21 


Figure 70-22 
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Figures 70-19 through 70-25, cont'd: 

At the conclusion of the procedure, the pelvis is irrigated and serosanguineous fluid is observed. This means that there is 
some small amount of bleeding still present in the pelvic area. After searching for and finding the source of the bleeding and 
ligating it, the fluid is now completely clear and the abdomen is ready for closure. In the case of an Interceed application to the 
fundus of the uterus (Figure 70-25), the fluid can also be cleared 


Figure 70-25 
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Figures 70-26 through 70-31: 

In this series of examples, the fingers of the surgeon’s hand 
are used as the primary dissecting tool for the dissection of 
the endometrioma off the lateral pelvic wall. These are very 
thick and dense adhesions and they can be nicely freed up 
initially with the operating hand. Microcautery can also be 
used to dissect some of the more filmy adhesions and 
eventually the ovarian endometrioma is exposed (Figure 70- 
31) 


a =. 
Figure 70-29 


Figure 70-30 


tt 
Figure 70-27 


Figure 70-31 


Figure 70-28 
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Figures 70-32 through 70-44: 

In this series of photographs, the large endometrioma is excised 
and the ovary is repaired. A circumferential incision is made 
with the CO, laser and the endometrioma is excised. It is 
important to remove the entire endometrioma and its capsule 
The undersurface of the ovary is reapproximated with figure- 
of-eight 2-0 Chromic sutures and the cortex of the ovary is 
repaired using a 5-0 Prolene running, imbricating stitch. The 
imbrication is specifically exemplified in Figures 70-41 and 
70-42. This technique is critical to the success of the PEARS 
approach 


Figure 70-35 


Figure 70-32 


Figure 70-36 


Figure 70-33 


Figure 70-34 


Figure 70-38 
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Figure 70-39 


Figure 70-40 Figure 70-43 


Figure 70-41 Figure 70-44 


Figure 70-42 
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Figures 70-45 through 70-47: Once that endometrioma has been dissected free from its attachments and repaired, it will 
leave a large defect in the peritoneum of the lateral pelvic wall or posterior broad ligament. This must be repaired or adhesions 
will form. This can be done by reapproximating the peritoneum using a 4-0 Prolene running imbricating suture utilizing the same 
technique as previously demonstrated 


Figure 70-47 


Other Applications 

iat 
The PEARS surgical approach for the excision of en- 
dometriosis from the peritoneum or the ovary can be 
used in other situations where adhesions are to be pre- 
vented. In Figures 70-48 and 70-49, a large endometrioma 
in the left ovary of a woman about 16 weeks gestation 
has been removed (Figure 70-48). The closure technique 
of the ovary is identical to that described in this chapter 
and is illustrated in Figures 70-49. 


Another example is a young woman with a dermoid cyst. 
This is illustrated in Figures 70-50 through 70-52. In this 
case, the dermoid cyst is excised completely, the 
undersurface of the ovary is repaired with 2-0 Chromic 
figure-of-eight sutures and the cortex is repaired using 
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a PEARS technique ofa 5-0 Prolene running imbricating 
suture inverting the edges so that no rough surface is 


observed. 


Final Comment 2 : — 
The PEARS technique for the excision of endometrio- 
sis from the peritoneum and ovary results in a repair 


which will not cause adhesions. The smooth surface of 


the peritoneum or the smooth surface of the ovarian 
cortex are left remaining. Along with good hemostasis, 
the use of anti-adhesion barriers such as Interceed and 


Hyskon will provide excellent results in the reduction of 


adhesions and the restoration of the functional integ- 


rity of the tissues. 


Figure 70-48 


Figure 70-48: A large endometrioma that has been removed from the 
ovary of a woman 16 weeks gestation 


Figure 70-49 


Figure 70-49: Following the PEARS technique, the ovary has now been 
repaired in a way which will not form adhesions 
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Figures 70-50 through 70-52: |n this case, a large dermoid cyst is removed. In Figure 70-51, the hair-like structure of the 
dermoid cyst is illustrated. The PEARS technique for closure of the ovary is observed in Figure 70-52 


Figure 70-50 


Figure 70-52 
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PEARS for Bowel Endometriosis: 
Surgical Techniques for the Gynecologist 


n patients who have endometriosis, it is not uncom 

mon to find some involvement of the anterior rectum, 
rectosigmoid colon, terminal ileum and/or appendix.'° 
How often this is observed depends upon the attention 
to detail that is paid at the time of the diagnostic 
laparoscopy (see Chapters 63 and 65). It has been the 
author’s experience that this type of endometriosis is 
frequently missed and it is almost always left untreated 
(the exceptions are those few centers around the coun- 
try that have dedicated themselves to the surgical treat- 
ment of endometriosis). 


Endometriosis in these areas lends itself very well to 
surgical treatment. However, some of these areas of in- 
volvement are the most challenging aspects of pelvic 
excision and repair surgery (PEARS). Fora gynecologic 
surgeon to work in this area, they must recognize those 
lesions that are well within their surgical capabilities to 
treat and those lesions which require the assistance of 
either a general or colorectal surgeon. 


In this chapter, those lesions which are well within the 
capability of most gynecologic surgeons are described 
and the techniques are presented. The gynecologist is 
encouraged to use their skills effectively in this type of 
treatment. Unfortunately, most young gynecologic sur- 
geons do not have a great deal of experience obtained 


through their residency education to feel comfortable 
in approaching these techniques. Nonetheless, they are 
relatively easy to perform and pose very little danger to 
the patient. 


This chapter will describe appendectomy, excision of 
very superficial lesions from the terminal ileum, exci- 
sion of lesions from the rectosigmoid colon and from 
the anterior rectum. Each of the lesions presented would 
generally be considered mild, but they may cause a con- 
siderable amount of pain for the woman who has the 
condition and may add to her infertility or her miscar- 
riages. 


Appendectomy 
a 
Some have recommended incidental appendectomy in 
patients with severe endometriosis because approxi- 
mately 50 percent of appendiceal lesions are detected 
only by palpation and may be missed by visual inspec- 
tion alone.* In the author’s experience, most endometrio- 
sis is superficial and can be observed at the time of 
evaluation. Thus, it is recommended that the appendix 
be removed only if there is obvious endometriosis or 
potential endometriosis present (see Chapter 65). 
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It is important to have a good understanding of the 
blood supply to the appendix as the surgeon approaches 
appendectomy. Its blood supply comes from terminal 
branches of the ileocolic artery or branches from the 
anastomotic arcades. There may be multiple appendiceal 
arteries within the mesoappendix that must be secured 
at the time of appendectomy (Figure 71-1).’ 


At the time of laparotomy, the mesoappendix is identi- 
fied. Using several hemostats, the mesoappendix is per- 
forated through the avascular spaces and clamped in 
multiple sections along its entire length. With a 
Metzenbaum scissors the appendix is then separated 
from its mesoappendix and each of the clamped por- 
tions of the mesoappendix is tied securely with either a 
free tie of 2-0 Chromic or 2-0 Vicryl suture, It is important 
to make certain that these sutures are secure so there is 
no bleeding from the appendiceal blood supply. 


Once the appendix is freed up, then three clamps are 
placed at the base of the appendix. Two clamps are placed 
one on top of the other at the base of the appendix and 
a third clamp is placed 2 to | cm above the first two 
clamps. Using a scalpel, the appendix is incised off the 


second hemostat and placed into a separate kidney ba- 
sin to keep the field clean. The stump of the appendix is 
cleansed with Betadine to make it antiseptic. A free tie 
of 2-0 Vicryl suture is then placed underneath the first 
clamp and as it is secured, that clamp is removed. The 
second clamp is flashed so as to obtain a secure tie. A 
second tie of 2-0 Vicryl suture is then placed distal to 
the first tie and it is secured by placing the suture needle 
through the subserosal surface of the appendix to ob- 
tain a secure second tie. The hemostats are then all 
removed and placed in the kidney basin. The appen- 
diceal stump is often not buried by most surgeons, how- 
ever, in PEARS, it is best to bury the stump by using a 4- 
0 Prolene circumferential purse-string suture around the 
appendix in the serosa of the cecum and then burying 
the appendix by tying the purse-string suture leaving 
only clean peritoneum exposed. In addition, the area 
overlying the tied portions of mesoappendix are also 
retroperitonealized using a running 4-0 Prolene suture. 


If this is done at laparoscopy,‘ it can be accomplished 
with the use of an Endopath ELC35 stapling device. 
Nezhat, et al,° recommend that the stapling device be 
applied on both the mesoappendix and appendix in the 


Anterior and posterior 
cecal artery 


teal branch 
Appendicular 


Figure 71-1: This illustrates surgically important variations in the vascular supply of the appendix. (A) The 
anterior and posterior arteries are arising from the ileal or colic branches with a single appendiceal artery 
arising from the ileal branch, and (B) two separate appendiceal arteries are arising from the ileal branch or 
from the cecal arteries (From: Muller CY: Bowel Anatomy and Preoperative Evaluation. Op Tech Gyn Surg 


6:50-63, 2001). 


The appendix with endometriosis 
is pulled up and put under traction 


The stapling device 
ENDO-PATH ELC 35 
is applied on 
mesoappendix and appendix 
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Figures 71-2: Nezhat's technique for laparoscopic appendectomy by 
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terminal ileum with reanastomosis is indicated. 
However, on some occasions, there may be a 
small area of endometriosis which is very su- 
perficial on the terminal ileum. These lesions 
may have the appearance of a typical lesion of 
endometriosis which is powder-burn in appear- 
ance or it actually may be a small white plaque. 
In any regard, the lesions being referred to here 
are superficial lesions. 


The technique is illustrated in Figure 71-6. An 
incision is made with a microcautery at 10 watts 
of power. The incision is made very superfi- 
cially through the serosa and using a Cushing 
pickups with teeth, the lesion can be lifted and 
excised. The serosa of the small bowel is then 
reapproximated by closing the serosa superfi- 
cially in a transverse fashion. This is accom- 
plished using interrupted 5-0 Prolene sutures. 
Specifically, if the excision of this small lesion 
does not enter the lumen of the bowel, this clo- 
sure will be adequate. If it does enter the bowel, 


placing the Endopath ELC35 stapling device across both the mesoap-__ then a different approach must be taken and a 


pendix and the appendix in the same application (From: Nezhat CR, general surgeon should be consulted (Chapter 
Burger GS, Nezhat FR, Butram VC, Nezhat CH: Endometriosis: Advanced 72) 


Management and Surgical Techniques. Springer-Verlag, New York, 1995, 


p142). 


same application (Figure 71-2). Itis the author’s approach 
to do this in two applications (Figures 71-3 through 71 - 
5). In this approach, the endometriosis is identified on 
the appendix (Figure 71-3) and the Endostapler is placed 
across the mesoappendix (Figure 71-3). The appendix 
itself is considerably thicker than the mesoappendix and 
thus, one would anticipate less bleeding by using two 
applications. The Endostapler is placed across the base 
of the appendix (Figure 71-4), and the appendix is re- 
moved. The Endostapler passes through a 12 mm trocar 
in the left lower quadrant and allows placement of two 
triple-staggered lines of staples. A cotton-tipped appli- 
cator soaked in Betadine is passed through the supra- 
pubic trocar and some Betadine is placed on the appen- 
diceal stump for good antisepsis. In doing an appen- 
dectomy through the laparoscope, the appendix is not 
retroperitonealized. 


Small Bowel 
a 
The most common place for endometriosis to appear on 
the small bowel is in the terminal ileum. Most of the 
time, these lesions will be fairly significant causing some 
degree of constriction of the bowel lumen (Chapter 65). 
In those cases, resection of an appropriate length of the 


On occasion, these same type of very superfi- 

cial lesions of endometriosis may be observed 
as small plaques on the mesentery of the terminal ileum 
(Figure 71-7) or on the cecum (Figure 71-8). The tech- 
nique for excising those is very similar to the technique 
illustrated in Figure 71-6. However, it is extremely impor- 
tant to stay superficial and not injure any of the blood 
supply to the small bowel. In addition, because the se- 
rosa of the mesentery has so much more mobility than 
that of the terminal ileum itself, the lesion can be 
reapproximated using a purse-string suture of 5-0 
Prolene. 


ee ee 


Commonly, superficial lesions of endometriosis may 
appear on the rectosigmoid colon. These lesions are 
removed and repaired in a similar way as that of the 
terminal ileum. It should be pointed out that lesions of 
this type may be multiple in number and they may ap- 
pear not only on the serosa, but also in the epiploic fat 
tags of the rectosigmoid colon (see Chapter 65). The 
technique for excising and repairing these is illustrated 
in Figures 71-9 through 71-16. The area is identified and 
then using a microcautery, a circumferential but superfi- 
cial incision through the serosa is made around the le- 
sion (Figure 71-10). The lesion is then grasped with a 
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Figures 71-3 through 71-5: The Endopath ELC35 stapling device is placed across the mesoappendix (Figure 71-3) and 
across the base of the appendix (Figure 71-4) in two applications. This is the preferred technique of the author. The final 
appearance of the excision area is illustrated in Figure 71-5 


Figure 71-3 


Figure 71-4 


Figure 71-5 
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Figure 71-6 A-D: A lesion on the terminal ileum is identified 
(A). A circumferential incision is made using microcautery (B) 
and the lesion is excised (C). The lesion is repaired by using 
interrupted 5-0 Prolene sutures and closing the incision in a 
transverse fashion (D) 


Figure 71-7 


Cushing forceps with teeth and tented out away from 
the rectosigmoid colon and, again using microcautery, 
the lesion is excised completely (Figures 71-11 through 
71-14). Depending upon the size of the lesion, the se- 
rosa of the lesion is reapproximated using either a con- 
tinuous running imbricating suture of 4-0 Prolene or 
interrupted imbricating sutures of 4-0 Prolene. Gener- 
ally, if the lesion is only | to 2 cm, a transverse closure 
with a running 4-0 Prolene suture will do. Ifthe lesion is 
larger than that, then it is best to reapproximate the se- 
rosa using interrupted sutures so that the lumen of the 


bowel is not compromised (Figures 71-15 and 71-16). If 


the endometriosis is on an epiploic fat tag, keep in mind 
that there is an arteriole that feeds the fat tag and in 
removing this and imbricating it, the vessel needs to be 


securely ligated. 


Anterior Rectum ————____ 

Lesions on the anterior rectum may be fairly small and 
superficial (Figure 71-17) or more deeply penetrating. In 
the author’s experience, these lesions most often do 
not penetrate the mucosa of the anterior rectal wall. 
However, they may be fairly large and extensive and, in 


such cases, they may very well penetrate the mucosa of 


the anterior rectum. 


In evaluating these patients, pelvic pain and severe 
menstrual cramps with low backache are the most com- 
mon symptoms. When the patient has rectal bleeding 


associated with their menstrual flow, that is a sign of 


endometriosis in the rectum. However, sigmoidoscopy 
has not been very rewarding as these lesions can be 
very difficult to see. If sigmoidoscopy is done, it should 
certainly be done at the time of the menstrual flow, but 


Figure 71-8 


Figures 71-7 and 71-8: Small powder burn lesions are observed on the mesentery of the terminal ileum (71-7) and hemosiderin 


deposits are seen on the cecum (71-8) 
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Figures 71-9 through 71-16: 

This series of photos illustrates the excision of a superficial 
nodule of endometriosis off the rectosigmoid colon. The le- 
sion is identified (Figure 71-9) and a circumferential incision 
using a microcautery is made around it (Figure 71-10). The 
lesion is then excised using microcautery (Figures 71-11 
through 71-14) and it is then closed in a transverse fashion 
using a running, 4-0 Prolene imbricating suture being certain 
to invert the raw edges internally (Figures 71-15 through 71- 
16). If the lesion is greater than 2 cm, interrupted 4-0 Prolene 
sutures are preferable 


a. - 
Figure 71-11 


Figure 71-12 


a 


Figure 71-9 


Figure 71-13 


Figure 71-10 


Figure 71-14 
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Figure 71-15 


Figure 71-16 


even then, the lesions are often missed. A negative sig- 
moidoscopy does not rule out the possibility of en- 
dometriosis on the anterior rectum. Furthermore, the 


explanation is most likely related to the fact that most of 


these lesions do not actually penetrate through the 
mucosa. 


In the case of very superficial lesions of the anterior 
rectum, they can be excised and repaired in a similar 
fashion as those previously illustrated in Figures 71-11 
through 71-16 for the rectosigmoid colon. However, for 
those that are more penetrating or larger, there are basi- 
cally three approaches that can be utilized. The lesion 
itself will dictate which of the three approaches can be 
used. 


The first approach is carefully excise the area of en- 
dometriosis off the anterior rectum using the 
microcautery and doing so in a way which does not 
penetrate through and into the lumen of the rectum. A 
second way in which the lesion may dictate its manage- 
ment will be to excise the nodule off the anterior rectum 
but because of the nature of the lesion, the anterior 
rectum may be entered. In such cases, the wall of the 
anterior rectum can be repaired safely and with good 
results. In /arger, extensive lesions, there is no other 
recourse but to do a resection of a portion of the rectum 
with reanastomosis of the bowel. 


lhe first of these procedures is well within the range of 


expertise of most gynecologists just as the other proce- 
dures in this chapter have demonstrated. The second 
approach may be within the realm of expertise of the 
gynecologist, but it depends upon how experienced the 
gynecologist is with bowel surgery of any type. This 
type of excision and repair will be described in detail in 


a 


Figure 71-17 


Figure 71-17: The dark lesions are superficial areas of en- 
dometriosis identified on the anterior rectum. Excising this 
and repairing it is accomplished in a similar fashion as that 
illustrated for the rectosigmoid endometriosis in Figures 71-9 
through 71-16 
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Figures 71-18 through 71-27: 
This series of illustrations shows the excision of a superficial 
but fairly large nodule of endometriosis off the anterior rec- 
tum. The lesion is identified in Figure 71-18 and palpated with 
a Stille clamp in Figure 71-19. A long Allis clamp (or a 2-0 
Chromic suture) is placed for counter-traction in Figure 71-20 
and using a microcautery, a circumferential incision is made 
around the lesion (Figures 71-21 through 71-24) 


Figure 71-20 


. 


Figure 71-18 


Figure 71-21 
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Figure 71-19 


Figure 71-22 
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The nodule of endometriosis is shown at Figure 71-25 and 
a first layer closure reapproximating the muscularis with in- 
terrupted 3-0 Vicryl sutures is shown in Figure 71-26. A sec- 
ond layer reapproximating the serosa by inverting its edges 
using a running 4-0 Prolene suture is demonstrated in Figure 
71-27 at the conclusion of the procedure 


Figure 71-25 


Figure 71-23 


Figure 71-26 


Figure 71-24 


—_— 


Figure 71-27 
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Chapter 72. The third approach is to be left to the do- 
main of the general or colorectal surgeon who becomes 
a part of the team that surgically treats endometriosis. 


The technique for excising a nodule off the anterior rec- 
tal wall, which does not penetrate into the lumen of the 
rectum is demonstrated in Figures 71-18 through 71-27. 
The lesion is first identified and then, with a long Stille 
clamp, it is palpated. This can also be accomplished 
with the operating hand which is quite sensitive to pal- 
pating these nodules. 


Once the nodule is identified, then it can be grasped 
either with a long Allis clamp or by placing a 2-0 Chro- 
mic suture into the nodule using a UR-6 sharply 
angulated needle. In this way, there is some traction 
that can be placed on the nodule. This counter-traction 
is an extremely important part of excising the nodule off 
the anterior rectal wall without entering the lumen. 


Using the microcautery and very carefully and slowly 
dissecting the lesion off the anterior rectal wall, the ex- 
cision will often go into the muscular portion of the 
rectal wall, but using counter-traction, it can often be 
enucleated off the rectal wall without penetrating the 
lumen. Once the main lesion is removed, the operating 
site should be palpated for evidence of residual scar- 
ring. With one finger on the residual scarring a long 
Allis or Stille clamp is placed on the fibrotic (reactive) 
area. In this way, small residual areas of endometriosis 
can be identified and then, with the microcautery. they 
can be removed. 


Once this is accomplished, the muscularis is 
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PEARS for Bowel Endometriosis: 
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ndometriosis of the small bowel, rectosigmoid co 

lon and anterior rectum often pose the most diffi- 
cult and complex anatomical locations for this disease. 
In addition, because endometriosis of the anterior rec- 
tum can, on occasion, cause complete obliteration of 
the cul-de-sac, gynecologists often do not think that 
these can be satisfactorily approached surgically. 


Endometriosis of the small bowel most often is found 
on the last 6 to 12 inches of the terminal ileum up to and 
sometimes including the ileocecal valve. On occasion, 
the lesions are also found on the mesentery of the termi- 
nal ileum. If these lesions are constricting enough (that 
is, cause enough stricture of the lumen of the terminal 
ileum), they can be very debilitating with symptoms of a 
partial small bowel obstruction. These symptoms include 
gas pains which can be quite severe, but then are re- 
lieved periodically, fullness after eating, and to some 
extent, irritable bowel-like symptoms. 


Endometriosis of the rectosigmoid colon is often super- 
ficial but can be multiple in number. If one lesion is found, 
other lesions should be looked for. The lesions often 
are just subserosal but they may also involve the epi- 
ploic fat tags or even be deeply infiltrating lesions. Le- 
sions of this type can also be very painful and can be a 
cause of irritable bowel syndrome. 


Lesions of the anterior rectum can also be superficial 
but often are more penetrating, especially if they have 
resulted in obliteration of the posterior cul-de-sac. These 
lesions can be complex surgically because of their loca- 
tion deep in the pelvis making them difficult to reach 
and the scarring that is associated with them. However, 
by slowly and carefully dissecting free the anterior wall 
of the rectum from the posterior wall of the cervix, utero- 
sacral ligaments and posterior vagina, the lesion can be 
identified for definitive treatment. 


Once these lesions are surgically treated, patients are 
extraordinarily grateful for the help that the surgeon 
has provided to them. Often these patients have gone 
from one physician to another over many years without 
being able to find an adequate remedy for their difficul- 
ties. Coronado, et al,' reported that following anterior 
wall resection of the colon by laparotomy for deeply 
infiltrating lower colorectal endometriosis, the patients 
reported satisfactory pain relief. That has been our ex- 
perience as well. Removal of the endometriosis also im- 
proves the fertility rate. 


These lesions, however, are far and away the most diffi- 
cult surgically. They may require small bowel resection 


and reanastomosis or anterior resection of a segment of 


the rectosigmoid colon with reanastomosis. /n cases 
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such as that, the gynecologic surgeon should involve 


a general or colorectal surgeon as part of a team of 
physicians who assist and participate in the care of 


patients with endometriosis. \n this chapter, these more 
complex and difficult surgical procedures will be de- 
tailed. 


Anatomy of the lleocecal Region = 
The dimension of the ileum is narrower and its wall is 
thinner than that of the jejunum. This structure is gen- 
erally retroperitoneal, but does have an anterior perito- 
neal attachment to the posterior abdominal wall that 
sometimes needs to be freed to mobilize the ileocecal 
region. Sugars and water-soluble vitamins are absorbed 
throughout the small bowel. Amino acids are principally 
absorbed in the jejunum and water, bile salts and Vita- 
min B12 are absorbed in the terminal ileum. Fatty acids 
and fat-soluble vitamins absorb also, but with much 
greater difficulty.” 


Interior 
pancreaticoduodenal 
artery 


Middle colic A 
art 


The small intestine receives its blood supply from the 
superior mesenteric artery (SMA). This artery has its 
origin on the ventral midline access of the abdominal 
aorta immediately inferior to the celiac artery (Figure 72- 
1). The ileocolic artery is the most distal branch and 
forms an anastomotic loop with the distal end of the 
SMA as they meet at the ileocecal junction. The left 
side of the SMA gives offa number of intestinal branches 
forming a rich plexus of anastomotic loops from where 
the arteria rectae (or vasa rectae) branch to terminate in 
the small bowel muscularis. This results in an arcade of 
arteries and arterioles which supply the entire small in- 
testine. The arcade patterning of the vascular supply 
allows for many vascular spaces including the numer- 
ous spaces between the vasa rectae (windows of 
Deaver) and the large avascular window within the anas- 
tomotic arcade of the ileocolic and SMA. However, only 
a single arcade is common as the terminal branch of the 
anastomosis between the SMA and the ileocolic artery, 
thus making the terminal few centimeters of the terminal 
ileum vulnerable to vascular compromise.” 


Figures 72-1: The arterial blood supply to the small bowel comes from the superior mesenteric 
artery (SMA), which forms an interconnected series of vascular arcades (From: Burke TW: 
Small Bowel Procedures. Op Tech Gyn Surg 6:64-69, 2001). 
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Excision of Non-Constricting Nodules 

a aa i e ce aaie ac 
On the terminal ileum, there may, on occasion, be non- 
constricting nodules which appear to penetrate the full 
thickness of the bowel wall. In situations such as that, 
the excision can be accomplished and the bowel re- 
paired. This is illustrated in Figure 72-2 and again in 
Figures 72-3 through 72-16. This lesion is excised by 
making a longitudinal, elliptical incision around the le- 
sion which is on the anterior surface of the ileocecal 
valve region of the terminal ileum. A stay suture is placed 
at either side of the lesion. The lesion is then excised 
using electrocautery. The longitudinal wound is closed 
transversely using interrupted inverting sutures of 3-0 
Vicryl. This gives a good water-tight closure without 
apparent stricture. 


Hand-Sewn Small Bowel Anastomosis 

While stapled small bowel anastomoses have become 
the technique of choice for the resection and 
reanastomosis of the small bowel, hand-sewn anasto- 
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moses are still done using a classic two-layer technique. 
Afier the small bowel resection has taken place, the free 
ends of the small bowel are isolated with rubber-shod 
clamps to prevent contamination of the surgical field. 
They are then dissected free of adhesions and mobi- 
lized to allow enough exposure for the anastomosis (Fig- 
ure 72-17). Most often, 3-0 Vicryl (Ethicon, Summerville, 
NJ) or Dexon (Davis and Geck, St. Louis, MO) is used.? 


In the two-layer technique, the bowel ends are placed 
side by side and the posterior wall is joined with an 
outer row of Lembert stitches placed through the sero- 
muscular layers. The inner mucosal layer of single inter- 
rupted sutures is then placed beginning posteriorly and 
moving anteriorly until complete integrity of the bowel 
lumen is achieved. A second outer layer of Lembert su- 
tures is then placed anteriorly to complete the anasto- 
mosis. This traditional method will provide a solid, wa- 
ter-tight anastomosis, but it does require extensive tis- 
sue handling and placement of reactive sutures that do 
have the potential to narrow the bowel lumen through 
imbrication and scarring.* 
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Figure 72-2: A full-thickness opening into the small intestine can be repaired with a single layer of full-thickness interrupted 
sutures. A transverse closure should be attempted to preserve the diameter of the lumen (From: Burke TW: Small Bowel 


Procedures. Op Tech Gyn Surg 6:64-69, 2001). 
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Figures 72-3 through 72-5: An area of endometriosis on the terminal ileum near the ileocecal valve is demonstrated in three 
separate views. In Figure 72-5, a forceps is used to palpate the denseness and thickness of the nodule 


Figure 72-3 
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Figure 72-4 


Figure 72-5 
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Figures 72-6 through 72-12: The lesion is isolated and using 
a needle-point cautery, a circumferential incision is made 
Angle sutures are placed in the lateral margins (Figures 72-8 
and 72-9) and lesion is isolated and removed (Figures 72-10 
through 72-12) 


Figure 72-9 


Figure 72-10 
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Figure 72-7 


Figure 72-11 


Figure 72-8 


Figure 72-12 
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Figures 72-13 through 72-16: The lesion is closed using 3-0 Vicryl interrupted suture through the muscularis and mucosa. A 
second layer closure is placed to reinforce the first layer (Figure 72-16). 


Figure 72-13 


Figure 72-14 
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Figure 72-15 
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Figure 72-17: A small bowel anastomosis which is being hand sewn. The bowel loops are sealed 
with rubber shod clamps and the bowel edges are brought together. The sutured anastomosis is 
begun posteriorly (From: Burke TW: Small Bowel Procedures. Op Tech Gyn Surg 6:64-69, 2001). 


Stapled Small Bowel pe 


Completing a small bowel anastomosis with the use of 
disposable stapling instruments allows for the preser- 
vation of small vessel patency. The production of an 
exceptional bowel lumen and extensive clinical experi- 
ence has now made this the anastomotic technique of 
choice. 


Once the limits of the planned resection have been iden- 
tified, the adjacent mesentery is scored using a scalpel 
or cautery. A small mesenteric window is developed im- 
mediately adjacent to the bowel wall. This defect should 
be large enough to accommodate one branch ofa linear 
stapling instrument. This stapler is then applied across 
the entire bowel diameter with a small degree of angula- 
tion toward the preserved antimesenteric edge in an 
effort to preserve blood supply. The stapler is fired and 
removed. This results in the complete transection of the 
bowel where each end is sealed by two rows of stag- 
gered stainless steel or titanium staples (Figure 72-18). 
Once both sides of the diseased segment have been 


stapled and transected, small hemostats can be serially 
applied to divide and ligate the small mesenteric ves- 
sels that supply the segment that is being removed. It is 
important to preserve blood supply to the separated 
small bowel ends that will eventually form the new anas- 
tomosis. 


Figure 72-18: In a stapled anastomosis, the small bowel is 
separated using the linear stapling instrument. The double 
row of staggered staples completely seals both bowel ends 
(From: Burke TW: Small Bowel Procedures. Op Tech Gyn 
Surg 6:64-69, 2001). 
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Figure 72-19A and B: In Figure 72-19A, the antimesenteric edges of the bowel segments 
are approximated and stabilized with two sutures. In Figure 72-19B, each arm of the stapler 
is inserted into their individual bowel lumina. This is accomplished by excising the anti- 
mesenteric corner of each segment of bowel. The linear stapling device is then fired (From: 
Burke TW: Small Bowe/ Procedures. Op Tech Gyn Surg 6:64-69, 2001). 


The antimesenteric edges of the free ends of the small 
bowel are then mobilized and approximated (Figure 72- 
19) and these can be stabilized with two interrupted 3-0 
sutures placed at about 2 and 6 cm from the existing 
staple line. The anti-mesenteric corner of the staple line 
is then excised to expose the bowel lumen. One side of 
the linear stapler is inserted into each small bowel lu- 
men and the stapler is reconnected. It is then fired to 
create a new internal anastomosis (Figure 72-20). The 
remaining defect can be closed with either a non-cut- 
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Figure 72-20: A new side-to-side anastomosis is now created 
and functions exactly like a sutured end-to-end anastomosis 
(From: Burke TW: Small Bowel Procedures. Op Tech Gyn 
Surg 6:64-69, 2001). 


ting linear stapler that places a double row of staggered 
staples or it can be closed or reinforced with additional 
3-0 Vicryl sutures. The lumen is then palpated to insure 
that an adequate diameter bowel lumen has been cre- 
ated and that patency exists (Figure 72-21). 


In Figures 72-22 through 72-33, this technique is illus- 
trated in surgical photographs. The patient had several 
areas of endometrial implant and nodules in the wall of 
the terminal ileum. The more proximal! endometrial im- 


Figure 72-21: The remaining defect is either stapled shut 


using the non-cutting linear stapler or with individual 
interrupted sutures (From: Burke TW: Small Bowel 
Procedures. Op Tech Gyn Surg 6:64-69, 2001). 
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plant had some early stricture formation and narrowing 
of the ileal lumen. Given these findings, a segmental 


small bowel resection was recommended. 


The distal ileum is freed from small adhesions to mobi- 
lize its length. The terminal ileum, just proximal to the 
proximal nodule is divided with a 55-mm GIA stapling 
device. The distal segment of the ileum is also divided 
with the 55-mm GIA stapling device just distal to the 
most distal endometrial implant. The mesentery is then 
scored just beneath the mesentery border of the ileal 
wall. The mesentery is clamped with hemostats, divided 
and ligated with 2-0 Vicryl ties. 


A primary side-to-side functional end-to-end stapled 
anastomosis with the 55-mm GIA stapling device is then 
carried out. Two small enterotomies in the ileum are made. 
The stapling device is inserted and the anastomosis 
created. The two small enterotomies are then closed 
using a linear 30-mm stapling device. The staple line is 
oversewn with 3-0 Vicryl suture. Inverting Lembert su- 
tures are placed to cover the staple line. The small me- 
senteric defect is oversewn with two interrupted 3-0 
Vicryl sutures. Excellent caliber to the anastomosis and 
a good palpable blood supply is noted. The ileocecal 


valve is preserved. 


Figure 72-23 


Figures 72-22 through 72-25: Several views of endometriosis on the terminal ileum are shown with the associated kink in the 


bowel observed in Figure 72-25 
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Figures 72-26 through 72-28: The linear stapling device is 
placed first on the proximal portion of the segment to be 
removed (Figure 72-26) and then on the distal segment (Figure 
72-27). The segment of small bowel that is removed is shown 
in Figure 72-28 


—_ 
Figure 72-26 


Figures 72-26 through 72-28: The two halves of the linear 
stapling device are placed one into each of the two lumina 
(72-29) and tightened (72-30), double-checked for position 
and fired (Figure 72-31) 


Figure 72-30 


a 


Figure 72-31 
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Figure 72-32 


Figure 72-33 


Figures 72-32 and 72-33: After the linear stapling device has been fired and an end-to-end anastomosis has been created, the 
two corners are sutured or stapled so that the anastomosis is air-tight. The lumen is then checked for caliber and patency 


(Figure 72-33) 


Anatomy of the Colon 
The caliber of the lumen of the large bowel is far greater 
than that of the small bowel (including the muscularis). 
The classic haustra are generated from the circular 


muscle infolding and the teniae coli are formed by the 
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Figure 72-34: The anatomy of the rectum which is divided 
into three separate 3 cm segments by the rectal valves of 
Houston. The peritoneal reflection is seen at the level of the 
middle and inferior rectal valve (From: Muller CY: Bowel 
Anatomy and Preoperative Evaluation. Op Tech Gyn Surg 
6:50-63, 2001). 


three outer longitudinal bands of smooth muscle (the 
teniae libera, omentalis and mesocolica). The sigmoid 
colon has a complete mesentery while the descending 
colon itself is retroperitoneal. The sigmoid colon is vari- 
able in size and it can be redundant. It terminates at the 
rectosigmoid junction at S3. The mesentery of the sig- 
moid originates at the level of the bifurcation of the 
common iliac artery where the ureter and ovarian ves- 


sels cross the pelvic brim.’ 


The main blood supply to the colon comes from a com- 
plex and variable anastomosis of the branches of the 
superior mesenteric artery (SMA) and the inferior me- 
senteric artery (IMA). The IMA originates from the aorta 
approximately 3-4 cm proximal to the aortic bifurcation. 
It takes a left lateral course and gives off the left colic 
artery. Its terminal end branches into a series of sigmoid 
arteries and terminates as the superior rectal (hemor- 
rhoidal) artery as it enters the pelvis. The sigmoid colon 
is supplied by four arteries, coming all from either the 
IMA or the first as a branch of the left colic artery. These 
vessels enter the sigmoid mesentery as it crosses the 
left common iliac vessels very near the ureter and ova- 
rian vessels. Care must be taken not to injure these struc- 
tures on mobilization. All of the arcades leave large win- 
dows of avascular mesentery that can be visualized with 
transillumination and outlined for resection. The venous 
system follows the arterial system overall.’ 


The rectum is generally 10-15 cm long and terminates at 
the anus. The upper third has an anterior and lateral 
peritoneal attachment while the middle third is covered 
anteriorly with peritoneum which forms the posterior 
cul-de-sac (the pouch of Douglas). The distal one-third 
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is completely retroperitoneal. There are internal rectal 
valves which segregate the rectum into 3-cm sections 
(Figure 72-34). The longitudinal muscle layer of the sig- 
moid is formed by the coalescence of the teniae. This 
latter muscle also gives off fibers to the levator ani 
muscles and the sphincter. The endopelvic fascia con- 
nects the rectum to the fascia of the pelvic floor. The 
vagina is connected to the rectum by fibrovascular rec- 
tal pillars and fascia anteriorly, which forms the 
rectovaginal septum.* 


The proximal two-thirds of the rectum receives its blood 
supply primarily from the superior rectal artery (the ter- 
minal branch of the SMA) and the middle rectal artery (a 
branch of the hypogastric artery). The superior rectal 
artery divides into a right and left branch at approxi- 


mately $3, which again divides into a right and left 
branch, ending in the rectal columns. The distal one- 
third of the rectum and anus is supplied by the inferior 
rectal artery which is a branch of the pudendal artery. 
Anastomosis from the middle and superior rectal arter- 
ies also help supply the rectum. The middle sacral ar- 
tery will also anastomose with all of the rectal arteries. 
The venous drainage of the rectum empties into the 
portal system via tributaries from the superior rectal vein. 
The middle, rectal and inferior rectal veins drain prima- 
rily into the vena cava. The venous plexus around the 
rectum is vast and anastomoses do occur between the 
portal and caval drainage systems. Care must be taken 
to avoid injury to this plexus during dissection (Figures 
72-35 and 72-36). 
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Figure 72-35: Further anatomical presentation of the posterior pelvis with the association of the anorectum to the endopelvic 
fascia (From: Muller CY: Bowel Anatomy and Preoperative Evaluation. Op Tech Gyn Surg 6:50-63, 2001). 
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Figure 72-36: The arterial blood supply to the anorectum (a posterior view). The rectum is fed by the middle sacral artery which 
is a direct branch of the aorta and presents a vast anastomotic plexus. It is also fed by the superior rectal artery (the terminal 
branch of the SMA), the middle rectal artery (a branch of the hypogastric artery) and the inferior rectal artery (a branch of the 
pudendal artery) (From: Muller CY: Bowel Anatomy and Preoperative Evaluation. Op Tech Gyn Surg 6:50-63, 2001). 


Resection of Penetrating Nodules of the 
Anterior Rectum 

oo 
The most common large nodules of the anterior rectum 
are isolated and penetrating nodules of endometriosis. 
These can often be enucleated off the anterior rectum 
because only a small percentage actually penetrate 
through the mucosa. By staying submucosal in dissec- 
tion, the nodule can be removed and the integrity of the 
bowel lumen maintained. However, on occasion, these 
nodules do penetrate entirely through the anterior rec- 
tal wall. In such cases, a dissection of the nodule will 
involve entry into the lumen of the rectum. These can 
be repaired favorably and safely in these cases. 


Some have recommended that such a defect be repaired 
in one layer using through-and-through 0 Vicryl or PDS 


suture (Figures 72-37 through 72-39)’ When the involve- 
ment is more extensive and complete resection and 
reanastomosis is required, then that, too, can be accom- 
plished. 


It is the author’s approach to close the anterior colo- 
tomy incision in three layers. A fairly extensive such 
dissection is illustrated in Figures 72-40 through 72-49. 
In this case, the nodule is grasped either with a long 
Allis clamp or by placing a 2-0 Chromic suture within 
the nodule with a UR-6 needle. This allows counter- 
traction on the nodule so that dissection with 
microcautery can be undertaken. Once the nodule has 
been removed and the bowel has been entered, then the 
boundaries of that excisional site are clearly marked. 
Two stay sutures of 3-0 Vicryl are placed beyond the 
angles of the two sides of the colotomy incision (Figure 
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72-43). A series of submucosal, interrupted 3-0 Vicryl 
sutures are then placed through the muscularis 
submucosally. These are placed approximately 3 mm 
apart. A second layer closure is placed using a continu- 
ous parallel suture of 3-0 Vicryl beginning outside the 
angled sutures and continuing through the muscularis, 
in parallel, through to the other side and outside of the 
other boundary. This gives added strength and a water- 
tight or air-tight seal (Figures 72-46 and 72-47). Con- 
cluding this procedure, a third layer closure with a 4-0 
Prolene, running, imbricating suture is placed with the 
clean edges of peritoneum left exposed. This gives an 
additional layer of strength, but also seals the abraded 
tissue so that scarring is much less likely. 
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Figure 72-37A and B: A segment of the anterior rectum 
involved with severe endometriosis is being excised, in this 
case, using a CO, laser. The author prefers to use a 
microcautery. In Figure 72-37B, the defect is shown after the 
lesion is removed (From: Nezhat CR, Berger GS, Nezhat FR, 
Butram VC, Nezhat CH: Endometriosis: Advanced Management 
and Surgical Techniques. Springer-Verlag, New York, 1995). 
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Figure 72-38A and B: Two stay sutures are applied to each 
side of the defect transforming it to a transverse opening. In 
72-38B, the bowel is repaired by placing several interrupted 
sutures (From: Nezhat CR, Berger GS, Nezhat FR, Butram 
VC, Nezhat CH: Endometriosis: Advanced Management and 
Surgical Techniques. Springer-Verlag, New York, 1995). 
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Figure 72-39: A one-layer through-and-through suture is 
placed until the bowel is completely repaired. This is the 
technique of Nezhat (From: Nezhat CR, Berger GS, Nezhat 
FR, Butram VC, Nezhat CH: Endometriosis: Advanced 
Management and Surgical Techniques. Springer-Verlag, New 
York, 1995). 
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Figures 72-40 through 72-42: The lesion on the anterior rectum is identified and elevated with a long Allis clamp (Figure 72- 
41) and with the use of microcautery, a circumferential incision is made around the lesion (Figures 72-41 and 72-42) 


Figure 72-40 


Figure 72-41 


x 


Figure 72-42 
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Figures 72-43 through 72-45: The lesion has now been removed off the anterior rectum and the walls of the rectum tagged 
with long Allis clamps or long Stille clamps (Figure 72-43). Stay sutures of 3-0 Vicryl are placed beyond the apex of the lateral 
angles and pulled transversely to make the incision line transverse. In Figure 72-44, a series of interrupted 3-0 Vicryl sutures 
are placed submucosally through the muscularis and just submucosally about 3 mm apart. In Figure 72-45, that first layer 
closure is observed 


Figure 72-43 


Figure 72-45 
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Figures 72-46 through 72-48: The second and third layer of closure is shown in these photographs. In Figure 72-46, a 
beyond the apex of the original 


72-47). A final suture line of 4- 


suture line to beyond the apex of the opposite suture line. This seals the first suture line (Figure 
0 Prolene, which is a continuous, running, imbrication suture, positioning peritoneal edge to peritoneal edge, is placed. In Figure 
72-48, the patency of that lumen is also being checked 


Figure 72-46 


Figure 72-47 


Figure 72-48 
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Resection and Reanastomis of the 
Rectosigmoid Colon 

rs 
On occasion, the lesions involving the anterior rectum 
are so extensive and are causing some degree of stric- 
ture of the lumen of the bowel that a resection of that 
portion of the rectosigmoid colon along with a 
reanastomosis is indicated. Once the rectosigmoid co- 
lon has been mobilized, the proximal colon is divided 
with the GIA Endostapler and the mesentery is sequen- 
tially ligated from proximal to distal. This allows the co- 
lon to be retracted anteriorly and maximizes visualiza- 
tion of the retrorectal dissection. When the mesenteric 
attachments to the presacral fascia are encountered, they 
should be sharply divided until the avascular plane be- 
tween the sacrum and rectum is reached. Blunt dissec- 
tion may then be performed well above the sacral prom- 
ontory (if necessary) and continued down to the leva- 
tor ani (if necessary). When the distal margin of resec- 
tion is reached, a TA is positioned and fired (Figure 72- 
49). Hemostasis is achieved and the final decision is 
made to proceed with primary anastomosis.* 


The proximal colon is then further mobilized so that it 
has a tension-free connection to the deep pelvis. More 
often than not, the anastomosis will be stapled. The 
stapled technique begins by removing the staple line 
on the proximal colon. Sizing instruments are inserted 
into the open bowel segment and the largest appropri- 
ate size is determined (this is usually a 28- or 31-mm 
end-to-end anastomosis [EEA]). The anvil is detached 


j 


YW, i 


Figure 72-49: The rectum has been skeletonized of any fat 
or mesentery and a TA instrument with a rotating and 
articulating head is positioned just distal to residual disease. 
The specimen is then excised using the stapler edge as a 
cutting guide (From: Schorge JO: Large Bowel Procedures. 
Op Tech Gyn Surg 6:70-80, 2001). 


from the EEA and positioned in the proximal bowel. The 
trocar is attached to the EEA, withdrawn into the car- 
tridge head to allow insertion into the anus and ad- 
vanced to pierce the staple line. The trocar can be re- 
moved with a clamp once the center shaft is exposed 
(Figure 72-50). The anvil is then locked into the car- 
tridge shaft. The wing nut is then turned slowly clock- 
wise until the indicator on the handle of the instrument 
is in the correct position insuring the proper compres- 


Figure 72-50: A 2-0 Prolene, purse-string suture is placed 
approximately 2-3 mm proximal to the bowel edge. The anvil is 
inserted into the proximal bowel lumen and the suture will be 
tied into the notch on the center shaft. The EEA is shown in 
position in the remaining rectum with the center shaft exposed 
(From: Schorge JO: Large Bowel Procedures. Op Tech Gyn 
Surg 6:70-80, 2001). 


Figure 72-51: The EEA is then opened at least one full turn 
and the assistant removes the instrument with a gentle rocking 
motion. Once removed, the anvil is again detached and the 
integrity of the two circular mucosal doughnuts is evaluated 
and sent to pathology (From: Schorge JO: Large Bowel 
Procedures. Op Tech Gyn Surg 6:70-80, 2001). 
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sion as the two ends of the bowel are brought together. 
The safety is released and the instrument is fired. The 
EEA instrument is removed (Figure 72-51) and the anas- 
tomosis is checked for leaks (Figure 72-53). Leaking 
staple lines can often be successfully reinforced with 
silk or Vicryl sutures. If the leak is inaccessible, the anas- 
tomosis must be re-done or a proximal diverting colos- 
tomy must be performed.* 


In the series of photographs in Figures 72-53 through 
72-70, this entire procedure is illustrated. The rectum 
and sigmoid colon is mobilized from their lateral perito- 
neal attachments. The peritoneum of the mesorectum is 
scored and opened with electrocautery. The anterior 
rectum is noted to be densely fibrotic and adhesed to 
the posterior uterine and vaginal walls with extensive 
endometriosis. This is freed anteriorly. The rectum is 
divided just distal to the rectosigmoid junction with the 
55-mm GIA stapling device. The mesorectum is sequen- 
tially clamped and ligated with 0 Vicryl ties. The middle 
hemorrhoidal vessels are identified. These are clamped, 
divided and ligated with 0 Vicry] ties. The posterior rec- 
tal sacral attachments are freed with electrocautery. The 
additional lateral side walls are freed with electrocau- 
tery. The distal rectum is freed from the lateral wall as 
noted and this is able to free the lateral wall of the rec- 
tum past the area of extensive endometrial involvement. 
The anterior fibrosis is then excised away from the pos- 
terior uterine wall and cervix and vaginal wall with sharp 
dissection. This frees the anterior rectal wall away from 
the extensive fibrotic process. The distal rectum is di- 


Figure 72-52: The pelvis is then filled with warm Ringer's 
lactate and a proctoscope or Foley catheter is inserted into 
the rectum and the proximal bowel is occluded. The 
anastomosis is then distended by insufflation with air. If air 
bubbles appear, it indicates that a leak is present (From: 
Schorge JO: Large Bowel Procedures. Op Tech Gyn Surg 
6:70-80, 2001). 


vided with a 55-mm TA reticulating device. A bowel clamp 
is placed to prevent any fecal spillage. The rectum is 
then amputated away from the stapling device with a 
No. 10 blade scalpel. The specimen, which includes the 
upper and middle rectum, is then sent to pathology for 
histological examination. 


The pelvis is irrigated and small bleeding points along 
the distal sacral region and pelvic side walls are 
electrocauterized and controlled with 00 and 0 Vicryl 
ties. The distal sigmoid colon is adequately freed with 
an excellent arterial supply from the sigmoidal branch of 
the left colic artery which is palpable in the mesentery. 
The staple line is removed and a bowel clamp is applied 
proximally. 


The automatic purse-string device is then fired across 
the distal segment of the sigmoid colon. The anvil from 
the 31-mm EEA device is inserted into the sigmoid co- 
lon. The purse-string suture is then tied snugly to the 
anvil device. The 31-mm EEA device is delivered 
transanally through the posterior rectal wall just past 
the mid-stapling line. The anvil is connected to the EEA 
device. The lateral pelvic side walls and especially the 
tubes and ovaries are retracted and the EEA device is 
approximated and an anastomosis is carried out as the 
stapling device is fired. The stapling device is removed. 
The anastomotic rings are inspected and noted to be 
circumferentially intact x 2. The anastomotic rings are 
sent to pathology as a separate specimen. 


The proximal sigmoid clamp is removed and the sigmoid 
colon is held digitally and the anastomosis is tested by 
placing a Foley catheter into the rectum, dilating the 
balloon, and filling the rectum with air. The pelvis is 
filled with irrigation fluid. There are no air bubbles and 
no leakage from the anastomosis. Additional Ringer’s 
lactate is used to irrigate the pelvis. The Foley catheter 
is deflated and removed. There is no tension on the 
anastomosis and there is an excellent blood supply 
present. 


Melanosis Coli 

— 
On occasion, once the rectum is opened in patients with 
chronic pain from rectal endometriosis, the mucosa may 
appear very dark or even blackened. Initially, this con- 
dition might suggest itself of endometriosis involving 
the rectal mucosa. However, it is most often due to a 
condition referred to as Melanosis coli. In this condi- 
tion, the mucosa is blackened by the chronic use of 
bowel stimulants. 
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Figures 72-53 through 72-57: In this series of surgical 
photographs, the obliterated cul-de-sac is observed (Figure 
72-53) and the anterior rectum is probed (Figure 72-54) and 
grasped (Figure 72-55) to identify the fibrosis and nodularity. 
In Figures 72-56 and 72-57, the various stages of dissection 
of the anterior rectum off the posterior uterus and posterior 
wall of the vagina are shown 


Figure 72-53 


Figure 72-54 


Figure 72-57 
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Figures 72-58 through 72-60: The linear stapler is placed across the rectosigmoid colon proximal to the lesion making certain 
that the entire lesion is incorporated in the specimen. The bowel has been transected and the upper portion of the bowel and 
the lower portion of the specimen are sealed (Figure 72-60) 


Figure 72-58 


Figure 72-59 


Figure 72-60 
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Figures 72-61 through 72-65: The rectal specimen, while 
still in situ, is identified in Figure 72-61. The TA is pictured in 
Figure 72-62 and applied in Figure 72-63 below the margin of 
the disease. The specimen that has been removed is identified 
in Figure 72-64 and the lower portion of the anorectum, which 
is now sealed, is shown in Figure 72-65 prior to 
reanastomosis 


Figure 72-61 


Figure 72-62 


Figure 72-65 


Chapter 72: PEARS for Bowel Endometriosis: Surgical Techniques for the General Surgeon 997 


Figures 72-66 through 72-70: The EEA device with its rectal 
curvature is shown in Figure 72-66 and its tip in Figure 72-67 
It has been applied to the proximal loop of rectosigmoid colon 
and secured in Figure 72-68 and the center shaft has poked 
through the lower portion of the anorectum. These two are 
then attached and compressed leaving an anastomosis 
between the two as in Figure 72-70 


Figure 72-66 


abel _ > al Figure 72-69 


Figure 72-67 
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Figure 72-70 
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Figure 72-71 


Figure 72-71: This rectosigmoid colon has been opened and the blackened 
mucosa within it is easily observed. This is Melanosis coli, a benign remnant 


from the chronic use of bowel stimulants. 


Postoperative Care 


In this group of patients where the bowel is entered, 
whether it be the small bowel, the rectosigmoid colon or 
the anterior rectum, the patient’s in-hospital stay will be 
prolonged over and above the usual stay observed for 
the standard surgical procedure for endometriosis. This 
is mainly because it takes longer for the bowel to recu- 
perate under these circumstances. 


There are some basic principles which one should fol- 
low in the management of these patients. These would 
include the following: 


1. Continue the patient NPO until she positively 
passes flatus. 


2. Continue IV fluids watching potassium and cal- 
cium levels. In addition, add intravenous mul- 
tiple vitamins to the IV regimen. The author usu- 
ally uses D. % NS with 30 mEq KCI and two 
ampules of calcium gluconate (in each IV) along 
with one ampule of IV vitamins in every third 
liter. The IV is run between 125 and 150 cc/hour. 


ta 


Generally, a nasogastric suction is not neces- 
sary. Keep in mind that these patients are usu- 
ally young, reproductive age women and their 
recuperative capabilities are generally better than 
an older population where these surgical proce- 
dures are more common. 


4. The author does recommend that IV prophylac- 


tic antibiotics be given. Either 2 grams of 


Rocephin IV every 24 hours or | gram Cefotan 
IV every 8 hours each for three to five days 


5. Hyskon can be used in these patients without 
apparent cause for increased infection rates. 


6. Early and frequent ambulation is important. 


7. After the second postoperative day, if bowel 
sounds are present, a small amount of ice chips 
by mouth can usually be delivered without caus- 
ing any additional problems. 


8. Rectal stimulants or enemas are absolutely con- 
traindicated during the postoperative recovery 
of these patients. 


So long as the abdomen remains soft, bowel sounds are 
present and active (and increasing) and nausea or vom- 
iting does not occur, these patients usually do well over 
the period of four to five days that it requires for their 
bowel to recuperate. Once the bowel has recuperated 
and flatus begins, then the patient can first be placed 
on clear liquids and then advanced fairly rapidly to a 
full general diet. Once the patient has had at least two 
meals of a general diet and has tolerated it adequately 
and continues to pass gas, they can be discharged from 
the hospital. 


The main complications to look for are signs of infec- 
tion and, of course, hemorrhage. In those cases where 
infection occurs, it is most commonly associated with a 
leakage of the anastomosis or repair site. In such cases, 
it may be necessary to re-explore the patient and do a 
colostomy (see chapter on complication management). 


References 


Chapter 72: PEARS for Bowel Endometriosis: Surgical Techniques for the General Surgeon 


Coronado C, Franklin RR, Lotze EC, et al: Surgical Treat- 
ment of Symptomatic Colorectal Endometriosis. Fertil Steril 
53:411-416, 1990. 


Muller CY: Bowel Anatomy and Preoperative Evaluation. 
Op Tech Gyn Surg 6;50-63, 2001. 

Burke TW: Small Bowel Procedures. Op Tech Gyn Surg 
6:64-69, 2001. 


Schorge JO: Large Bowel Procedures. Op Tech Gyn Surg 
6:70-80, 2001. 


Nezhat CR, Berger GS, Nezhat FR, Butram VC, Nezhat CH: 
Endometriosis: Advanced Management and Surgical Tech- 
niques. Springer-Verlag, New York, 1995. 


999 


1000 The Medical and Surgical Practice of NaProTECHNOLOGY 


Cae APN yote 213 


PEARS for 
Extensive Pelvic Adhesive Disease 


| Fes pelvic adhesions can be associated with a 
variety of different conditions. The most common 
of these conditions are extensive endometriosis, previ- 
ous pelvic inflammatory disease (especially Chlamy- 
dia), previous history of a ruptured appendix and pre- 
vious surgical procedures involving the pelvic tissues. 
These can all be treated using the PEARS approach. 


The primary goal of PEARS in extensive pelvic adhe- 
sive disease is to remove all of the adhesions, repair 
each of the tissues so as to approximate normal anatomy, 
and do so in a way which does not form subsequent 
adhesions. 


Technique 

——— 
The PEARS technique in extensive pelvic adhesive dis- 
ease can best be described with a series of illustrations 
from an actual case. In this case, the woman is a 30- 
year-old, gravida 2, para | who had had one child seven 
years ago. She had also had one spontaneous abortion. 
She experienced very severe pain at the time of ovula- 
tion putting her into bed and also had an aching pain 
associated with intercourse. 


On diagnostic laparoscopy, she had extensive pelvic ad- 


hesive disease (Figures 73-1 through 73-4). The cul-de- 
sac was completely obliterated with adhesions to the 
posterior fundus of the rectosigmoid colon. Both tubes 
and ovaries were encapsulated with investment adhe- 
sions. While the fimbria could be seen, they were bur- 
ied in adhesions. Chromotubation revealed indigo car- 
mine dye spillage from each fallopian tube, but only the 
dye could be observed, not the fimbria themselves at 
the time of laparoscopy. 


Selective hysterosalpingogram done at that time re- 
vealed a normal intrauterine cavity but somewhat el- 
evated intratubal pressures. A metal guidewire was in- 
serted down each fallopian tube with ease and the pres- 
sure was normalized (Figures 73-5 and 73-6). Her Chlamy- 
dia antibody titer was 1:512. 


At laparotomy, after the abdominal incision was made 
and the bowel was packed away with hydro-packs, the 
procedure began by beginning to dissect the adhesions 
off of the top of the posterior fundus using microcautery. 
The work then progressed to the left tube and ovary. 
Through a number of small steps of carefully identify- 
ing the different adhesions that the fallopian tube had 
to the ovary and the ovary had to the left lateral pelvic 
wall, the tube and ovary were freed up using 
microcautery and excision and removal of the various 
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Figure 73-1 Figure 73-2 


2 Se ee ee 


Figure 73-3 Figure 73-4 
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Figures 73-1 through 73-4: The extensive pelvic adhesions observed at the time of diagnostic laparoscopy. Both adnexa and 
the cul-de-sac are completely buried in adhesions. Indigo carmine dye was viewed through a window in the adhesions in the 
right adnexa, indicating that the fallopian tube was at least patent, but the actual fimbria was only partially observed 


Figure 73-5 Figure 73-6 


Figures 73-5 through 73-6: Selective hysterosalpingogram showing sluggish dye going down the fallopian tubes with a 
normal intrauterine cavity. A flexible-tip metal guidewire was inserted down the fallopian tube and this resulted in normalized 
pressure 


Figure 73-7 
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Figures 73-7 through 73-8: Photograph at the time of laparotomy. The epiploic fat tag which is adhered to the top of the 


fundus is the first dissection to be carried out with microcautery 


bands of adhesions. Eventually, this freed up the left 
tube and ovary completely and nearly normalized it 
(Figures 73-9 through 73-17). 


Some of the adhesions at the distal end of the left fallo- 
pian tube created a phimosis of the distal tube. Using 
microcautery, these adhesions were taken down and 
under head microscopy, a cuff fimbrioplasty was com- 
pleted using 8-0 nylon suture (Figure 73-17). This cre- 
ated a near normal appearing distal end to the left fal- 
lopian tube, 


The work continued into the posterior cul-de-sac where 
there were extensive adhesions (Figures 73-18 through 
23). Using microcautery, these adhesions were all taken 
down. They were not only divided, but they were also 
excised. This left some abrasion on the posterior uterus 
and some abrasion on the rectosigmoid colon. The abra- 
sion on the rectosigmoid colon was repaired using the 
epiploic fat tags with 4-0 Prolene running, imbricating 


suture. This is demonstrated in Figure 73-23. 


Once the cul-de-sac adhesions had been completely 
excised and removed and the tissues repaired, attention 
was turned to the right adnexa. In this case, the right 
ovary was adhered to the lateral pelvic wall and it was 
freed up (Figure 73-24). Using a similar approach as pre- 
viously described for the left tube and ovary, the adhe- 
sions on the right side were meticulously excised and 
removed using microcautery (Figures 73-25 through 73- 


27) 


lhe distal end of the fallopian tube, the fimbriated end, 
again was somewhat phimotic. By exposing the periph- 
eral adhesions around the cuff of the fimbria (Figure 73- 


28 and Figure 73-29) a small contralateral incision was 
made in these adhesions and the fimbria was further 
opened up (Figure 73-30 and 73-31). The fimbria was 
then allowed to remain open by placing interrupted 8-0 
nylon sutures under magnification for a cuff 


fimbrioplasty (Figure 73-34). 


In the case of both adnexa, when the ovaries were freed 
up from their adhesive attachments to the lateral pelvic 
wall, a defect in the peritoneum developed. This defect 
was repaired using a running, imbricating suture of 4-0 
Prolene so that a smooth, glistening surface would re- 
main. Such repairs are necessary if adhesions are go- 
ing to be prevented on a long-term basis. 


at the time of the laparo- 
35 and 73-36. The tubes 


The final results of this surgery 
tomy, are shown in Figures 73- 
and ovaries are completely free as is the uterus. The 
cul-de-sac has now been completely opened and is free. 
There is, however, continuing abrasion on the posterior 
fundus of the uterus and on the fallopian tubes. The 
fallopian tubes were wrapped in Interceed (Figure 73- 
36) and the entire uterus, tubes and ovaries were cov- 
ered with a 15 x 19 cm Gore-Tex blanket. This adhesion 
barrier is designed to allow the tissues beneath it to 
heal sufficiently without adhesing to surrounding tis- 
sues over the first 10 days of healing. In this way, these 
tissues are protected by an inert adhesion barrier in 
such a fashion as to allow them to heal sufficiently so 
that when it is removed, subsequent adhesions will not 
be formed. If this anti-adhesion barrier were not placed 
at this time, even though the surgical dissection ap- 
pears very nice, the degree of micro-abrasion which is 
present, would clearly be sufficient to result in subse- 
quent extensive adhesive formation. 
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Figures 73-9 through 73-17: 
The careful and meticulous dissection of the left tube and 
ovary. A right angle hemostat is used as a non-traumatic 
instrument to help retract the tissues. Microcautery is used to 
make the incisions and the actual adhesions are excised and 
removed. Adhesions on the contralateral side of the fallopian 
tube are identified and isolated and then removed with 
microcautery (Figure 73-15). The contralateral peritoneum on 
the fallopian tube is repaired using interrupted 8-0 nylon 
sutures (Figure 73-16). The fimbria itself is repaired using a 
microsurgical cuff fimbrioplasty in Figure 73-17 
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Laparoscopy was performed 10 days following the ini- 
tial procedure. The Gore-Tex surgical membrane was 
removed at this time (Figures 73-38 through 73-41). The 
final result of the surgery can be viewed in the photo- 
graphs taken at the second look laparoscopy to remove 
the Gore-Tex surgical membrane (Figures 73-42 through 
73-46). In these photographs, the excellent postopera- 
tive results can be viewed. The tubes and ovaries are 
completely freed up and mobile. They are completely 
free of adhesions. The cul-de-sac is completely free and 
the fallopian tubes are clearly patent. As the last step in 
the procedure of the second-look laparoscopy, 100 cc 
of Hyskon was placed in the pelvic cavity for additional 
adhesion prevention. 


The patient stayed in the hospital for three days and 
was sent home in excellent condition. Her pain was 
remarkably improved and her fertility potential was 
restored. The final histopathologic diagnosis included 
both extensive pelvic adhesions and endometriosis. 
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Figures 73-18 through 73-23: 
The adhesions in the posterior cul-de-sac are taken down 
using microcautery and excised. These adhesions are taken 
down all the way to the posterior cul-de-sac. The anterior 
rectosigmoid colon is repaired with 4-0 Prolene imbricating 
suture using the epiploic fat tags to re-peritonealize the colon 
without compromising the integrity of its lumen 


Figure 73-20 


Figure 73-21 


Figure 73-22 


Figure 73-23 
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Figures 73-24 through 73-27: 
In this sequence, the right tube 
and ovary have been freed up 
with blunt dissection and the 
tube is freed from the ovary 


Figure 73-24 
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Figure 73-26 


Figure 73-27 
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Figures 73-28 through 73-34: 
A micro-hemostat is placed in the distal fimbria in the lumen of 
the distal tube and opened gently. This exposes the adhesive 
band surrounding the base of the fimbria (Figures 73-29 and 
73-30) demonstrating the phimosis that is present in the distal 
tube. This is then divided either with microcautery or CO, 
laser using super pulse energy at 3 watts of power (Figure 
73-32). Using 8-0 nylon sutures, a cuff fimbrioplasty is then 
carried out with the final result in Figure 73-35 


Figure 73-31 


Figure 73-28 


Figure 73-32 


Figure 73-29 


Figure 73-33 


Figure 73-30 


Figure 73-34 
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Figures 73-35 through 73-37: 
The final result of the initial phase of the surgery. The uterus, tubes and ovaries are completely free and mobile. However, the 


uterus is quite abraded and the fallopian tubes, because of the dissection, are also abraded. Interceed is placed on the fallopian 
tubes (Figure 73-37) and a Gore-Tex surgical anti-adhesion blanket is placed over the uterus, tubes and ovaries (Figure 73-37) 


Figure 73-35 


Figure 73-36 


Figure 73-37 
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Figure 73-38 


Figures 73-38 through 73-41: The Gore-Tex surgical membrane is removed using an Endoshears to cut the 5-0 Prolene 
sutures which are holding the Gore-Tex in place (Figure 73-38). The distal end of the right tube is unveiled in Figure 73-39. The 
Gore-Tex membrane, once completely removed from its attachments, is grasped with a laparoscopic Kocher (Figure 73-40) and 


removed through the suprapubic trochar (Figure 73-41) 


Chapter 73: PEARS—Extensive Pelvic Adhesions 


Figures 73-42 through 73-47: 
At second-look laparoscopy, 10 days after the laparotomy 
and following removal of the Gore-Tex membrane, the right 
and left tube and ovary can be observed to be completely 
free of adhesions and perfectly mobile (Figure 73-42 through 
73-47) and the cul-de-sac is completely open (Figure 73-45) 
Indigo carmine dye is seen to pass through the left fallopian 
tube (Figure 73-46) and also passed freely from the right 
tube. Hyskon is placed at the conclusion of the second look 
laparoscopy (Figure 73-47) for additional adhesion prevention 
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Figure 73-45 


Figure 73-46 
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Chas yoter CF 


PEARS for Uterine Leiomyomata: 
Myomectomy 


ike leiomyomata are benign muscular tumors that 
originate from a single smooth muscle cell, either 
from the uterine vascular system or the myometrium.'? 
It is noted that 20 to 30 percent of women between 30 
and 50 years of age have these tumors’ and after the age 
of 50, as many as 50 percent will have myomas.* How- 
ever, they most commonly give rise to symptoms in the 
fourth decade of life.* 


These tumors can respond to estrogen and progester- 
one stimulation and that is the primary reason why they 
are not generally as relevant or symptomatic clinically 
when a woman is in a hormonally deficient state, such 
as the postmenopause.° Thus the clinically relevant pe- 
riod of time is in the reproductive age group. Nonethe- 
less, up to one-third of hysterectomies are performed as 
the result of uterine leiomyomata (fibroids).* 


These tumors are located either as submucous, intra- 
mural (interstitial), subserous, or pedunculated tumors 
relative to the uterine myometrium (Figure 74-1), They can 
have an impact on fertility by either creating problems 
with infertility or repetitive miscarriages. However, the de- 
gree to which they increase either the incidence of infer- 
tility or the miscarriage rate will be related to the size and 
position of the fibroid. Generally speaking, the larger 
the size, the greater the increased rate of miscarriage.*” 


While it is generally thought that myomas increase in 
size during pregnancy, 60 to 80 percent of pregnancy- 
related myomas remain stable.”'" If they do grow during 
pregnancy, the major growth phase is during the first 


trimester." 


A variety of pregnancy-related complications can be 


INTRAMURAL OR 
INTERSTITIAL 


SUBMUCOUS 


Figure 74-1: The location of subserous, submucous and 
intramural (interstitial) fibroids is illustrated (From: Hilgers TW: 
Reproductive Anatomy and Physiology for Fertility Care 
Professionals. Pope Paul VI Institute Press, Omaha, NE, 2002). 
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associated with myomas. There appears to be an in- 
creased risk of abruptio placentae, preterm labor and 


red or carneous degeneration.''"° 


Abruptio placentae is 
increased especially if the fibroid is located retro- 
placentally.'° Whether or not fibroid tumors increase the 
rate of preterm labor is somewhat controversial,'*'* how- 
ever, it has been reported that preterm labor will compli- 
cate 20 to 30 percent of pregnancies with a known myoma 
present,'’?° and that as the fibroid increases in size, that 
rate also increases.” 


The most common complication in pregnancy associ- 
ated with uterine myomas are abnormal presentations. 
With those fibroids of significant size, 37 percent are 


associated with abnormal presentations, the majority of 
which are breech presentations and the remaining of 


which are usually transverse presentations." 


The diagnosis of fibroids has, over the years, been some- 
what problematic. Only 40 percent of these can be de- 
tected by physical examination.*° Even larger fibroids 


measuring 3 to 5 cm can be detected only one-fourth of 
the time by physical examination. With the advent of 


ultrasound, especially transvaginal ultrasound, the abil- 
ity to detect fibroid tumors has increased significantly.*' 


However, this does depend greatly on the expertise of 


the sonographer. With the availability of magnetic reso- 
nance imaging (MRI), greater tissue contrast and better 
tissue utilization can be expected and used in conjunc- 
tion with ultrasound to improve the detection rate.“ In 
the author’s experience, the most readily available and 
accessible means of diagnosis is transvaginal and ab- 
dominal ultrasound in the hands of a skilled sonographer, 
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Figure 74-2: A well-circumscribed intramural fibroid measuring 
approximately 2 cm and located on the posterior wall of the 
uterus is demonstrated in a sagittal view with transvaginal 
ultrasound 


but even then, some fibroids will not be detected except 
at the time of laparoscopy. Of course, laparoscopy won't 
detect all fibroids either because at laparoscopy the in- 
spection of the uterus is only external. Thus, intramural 
fibroids which might be deep and do not distort the 
contour of the uterus may not be detected (Figures 74- 
2 through 74-4). 


Myomectomy 


es 


The first successful myomectomy was allegedly re- 


ported by Atley in 1844.>* This procedure has now been 
described to be performed either by laparotomy or 
laparoscopy. However, from a fertility point of view. 
laparoscopic myomectomy is not recommended in this 


textbook. There are several disadvantages to laparo- 
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Figure 74-3: A subserosal fibroid measuring slightly larger 
than 1 cm coming off the anterior uterine wall is demonstrated 
in this transvaginal ultrasound examination 
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Figure 74-4: A 1.5 cm submucous fibroid is identified with 
transvaginal ultrasound 


scopic myomectomy. Those fibroids that are easy to 
resect and fairly small and external in location do not 
generally contribute to reproductive dysfunction or 
menometrorrhagia. Those larger, deep intramural fi- 
broids, if they are to be removed laparoscopically, re- 
quire highly skilled laparoscopic technique for their ex- 
cision in order to avoid excessive blood loss and achieve 
complete closure of the defect. Meticulous surgical tech- 
nique and fine suture utilization are generally not pos- 
sible when myomectomy is performed laparoscopically.” 
Furthermore, there has been reported an increased risk 
of fistula formation between the abdominal and endome- 
trial cavity with laparoscopic myomectomy” and an in- 
creased risk of uterine rupture.***° Thus, when perform- 
ing myomectomy, especially when future reproduction 
is to be maintained, it is recommended that this be per- 
formed by way of laparotomy so that meticulous surgi- 
cal technique can be utilized. 


Indications for Myomectomy—— 
Peacock and Rock * have listed the following indica- 
tions for myomectomy: 


1. Failed conservative medical management. 
2. Persistently symptomatic fibroids. 


3. A requirement where the preservation of the 
uterus to maintain reproductive potential is 


present. 


4. For personal reasons, which might include a 
woman’s concerns about having a hysterectomy 
or a woman’s refusal, for whatever reason, to 
take medications. 


With regard to the latter indication, the author would 
also suggest a woman’s unwillingness to take oral con- 
traceptives (which might be prescribed for the associ- 
ated menorrhagia) as one of these “personal reasons.” 
We see this frequently in women who do not wish to 
take them for medical or moral reasons. 


Others have suggested indications for myomectomy, 
particularly in the area of reproductive function, might 
be those fibroids that are of significant size or that are 
strategically placed near or impinging upon or disrupt- 
ing the endometrial cavity.*’ In addition, if the fibroid is 
rapidly growing, causing menorrhagia or pelvic pain, 
leading to pregnancy wastage (repetitive spontaneous 
abortion) or in a woman who simply does not wish to 
have a hysterectomy, myomectomy can be considered. 
Other indications that have been recommended include 
the impingement or occlusion of the cervical or tubal 


Chapter 74: PEARS for Uterine Leiomyomata: Myomectomy 


ostia, multiple leiomyomata, a tumor which is greater 
than 3 cm in size, impinging on or distorting the uterine 
cavity and enlarging the uterus, or an enlarged uterus 
with multiple fibroids or a tumor in a patient younger 
than 40 years of age, who has not conceived within two 
years of completing an infertility evaluation that has 
otherwise been unrevealing. 


Technique for Myomectomy ————— = 


In pelvic excision and repair surgery (PEARS), remov- 
ing uterine fibroids can be accomplished in such a way 
so as to generally not result in the development of ad- 
hesions, while at the same time, benefitting the symp- 
toms to which the woman is being treated. In Figures 
74-5 through 74-21, the primary technique for removing 
a deep and large intramural myoma is described. 


In this case, there is a large myoma coming off the ante- 
rior wall of the uterus (Figure 74-5). A linear incision is 
made using a CO, laser at 20 watts of continuous en- 
ergy power through the superficial aspects of the myo- 
metrium down to the capsule of the fibroid tumor (Fig- 
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Figure 74-5 


Figure 74-6 


Figures 74-5 through 74-6: A large intramural fibroid coming 
off the anterior wall of the uterus is shown (Figure 74-5) and 
after an incision is made with a CO, laser, the fibroid is grasped 
with a towel clamp to provide counter-traction 
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Figure 74-7 


ure 74-6). A towel clamp is placed on the fibroid tumor 
for traction and the fibroid is dissected with either blunt 
or sharp dissection off the base of its implantation site 
(Figures 74-7 through 74-10). Once the fibroid is re- 
moved, two things should be done. First of all, the sur- 
geon should be prepared to repair the site as quickly as 
possible so as to reduce blood loss. Secondly. the site 
should be explored for the presence or absence of other 


fibroid tumors which might be present deeper to the 


Figure 74-13 


2 


Figure 74-10 


Figures 74-7 through 74-10: Once the capsule of the myoma 
is reached, it is dissected free with both blunt and sharp 
dissection. The blood supply at its base is ligated separately 


Figures 74-11 through 74-13: Once the large fibroid has 
been removed, an index finger is used to examine the cavity 
for remaining smaller fibroids and also to identify whether or 
not the removal of the fibroid entered the endometrial cavity 
(Figure 74-12). The repair of the incision into the endometrial 
cavity is shown in Figure 74-13 using a 2-0 Chromic 
submucosal continuous parallel suture 
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fibroid that has just been removed (Figure 74-11) and 
the incision site should be explored to see if the incision 
entered the endometrial cavity (Figure 74-12). If addi- 
tional fibroids are present then they should be removed 
at this same time. If the endometrial cavity has been 
entered, that needs to be repaired first. 


In closing the defect into the endometrial cavity, a 2-0 
Chromic parallel, continuous submucosal stitch is used. 
The author recommends the use of a UR-6 needle be- 
cause of its sharp curvature and its ease of placement 
when working in a deep confined space such as when 
removing a large fibroid. This results in a very nice sub- 
mucosal closure without any suture material going into 
the endometrial cavity (Figure 74-13). A second layer 
closure is accomplished with figure-of-eight 0 Vicryl 
sutures in the myometrium re-approximating and clos- 
ing the dead space. Using this type of suture is recom- 
mended when the space to be closed Is large (Figure 74- 
13), while smaller sutures, such as 2-0 Chromic or 2-0 
Vicryl can be used if the space is much smaller. This 
second layer closure is demonstrated in Figure 74-14. 
Sometimes, a third layer is necessary to completely re- 
approximate the myometrium so as to take as much ten- 
sion off of the serosal and re-peritonealizing stitches as 
possible. This is usually done with either a running, 
continuous 2-0 Chromic stitch or a running, parallel 2-0 
Chromic suture (Figure 74-15). The serosa is then re- 
approximated using an imbricating suture of 4-0 Prolene 
in the usual PEARS technique (Figure 74-16 through 
74-19). The placement of the needle outside the bound- 
aries of the incision so that the serosa is inverted inter- 
nally, leaving clean and glistening visceral peritoneum 
exposed is important to the prevention of adhesions 
(Figure 74-19). 


A pedunculated fibroid and its removal is demonstrated 
in Figures 74-20 through 74-28. In this case, a circumfer- 
ential incision is made with the CO, laser at 20 watts of 
continuous energy power somewhat elevated above the 
normal serosal surface of the myometrium. This allows 
for an adequate amount of tissue to be available for 
repair after the fibroid has been removed. In the case of 
a pedunculated fibroid, it may actually be quite large, 
but the stalk upon which it is attached to the uterus can 
actually be quite small, leaving eventually a fairly small 
repair on the uterus (Figure 74-28). 


ee eee 
Standard myomectomy is a very adhesiogenic proce- 
dure. If left to standard surgical procedures, it is almost 
guaranteed that adhesions will form. Thus, it is impor- 


tant that the correct suture be chosen and the proper 
technique be used to close the serosa over the surface 
of the uterus. In addition, other anti-adhesion techniques 
may be necessary to assure that adhesions do not form. 
This would include all of the procedures outlined in the 
chapter on fundamental anti-adhesion techniques 
(Chapter 46) including the use of 32 percent Dextran 70 
(Hyskon) and certain adhesion barriers such as 
Interceed TC-7 or Gore-Tex surgical membrane. The use 
of each of these is demonstrated in Figures 74-29 
through 74-35. In this case, two fairly large intramural 
fibroids are coming off the posterior surface of the 
uterus. Following the normal excision technique and 
repair of the serosa, there continues to be present two 
fairly abraded incisional sites. When this happens, it is 
recommended that a small patch of Gore-Tex surgical 
membrane be placed over those incision sites and su- 
tured in place with either a continuous or interrupted 5- 
(0 Prolene suture (Figure 74-34). In this particular case, 
there continued to be some abraded surface also over 
the fallopian tube on the right side and the anterior 
uterus where two other fibroids were subsequently re- 
moved. In that case, an absorbable adhesion barrier 
(Interceed TC-7) is placed (Figure 74-37). When these 
techniques are utilized, the anticipated reduction in ad- 
hesion formation should be significant. 


It is recommended that if the endometrial cavity has 
been entered during the course of a myomectomy, sub- 
sequent pregnancy should be delivered by cesarean 
section,’’ although the risk of uterine rupture is consid- 
ered to be exceedingly low with myomectomy performed 
with good surgical technique.” 


Uterine myomas may return following myomectomy?” 
and the risk of recurrence increases with the number of 
fibroids that are removed.*’ The overall 10-year recur- 
rence rate, based on life table analysis, has been esti- 
mated at 27 percent.’ 


Conclusion 

CO 
Myomectomy is a good surgical procedure that can be 
accomplished with a minimal amount of blood loss so 
long as the surgeon is prepared to operate quickly and 
close the defect, obtaining good hemostasis as quickly 
as possible. Furthermore, these procedures can also be 
accomplished in what is, otherwise, a very adhesiogenic 
circumstance in a way which reduces significantly the 
amount of adhesions formed. 


The biggest question with regard to myomectomy is to 
the question of indications. While this chapter has listed 
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a number of potential indications, keep in mind that most 
uterine fibroids do not cause either infertility or repro- 
ductive problems in general. Those that impinge upon 
the fallopian tube, are submucous in orientation, or are 


Figures 74-14 through 74-19: The closure of the myometrium 
is demonstrated. The first layer is a row of figure-of-eight 0 
Vicryl sutures to reapproximate the myometrium (Figure 74- 
14). A second layer of 2-0 Chromic is used to reapproximate 
the upper layer of the myometrium and take tension off the 
incision (Figure 74-15). The serosa is then closed using a 4- 
0 Prolene imbricating suture designed to invert the edges and 
result in a clean serosal closure (Figure 74-19) 


lB 


Figure 74-14 


Figure 74-15 


Figure 74-16 


extremely large and actually might pose some threat to 
future pregnancy, should be removed. In addition, at 
the time of other surgical procedures such as that for 


endometriosis or pelvic adhesive disease, if fibroid tu- 


Figure 74-17 


Figure 74-19 


mors are present, it is recommended that they be re- 
moved at that time as well, so that they do not cause 
problems in the future. 


If proper PEARS technique is utilized and there is me- 
ticulous attention to detail, these procedures can be 
performed safely, without an undue amount of blood 
loss and with a significantly reduced risk of adhesion 
formation. 


Figure 74-20 


Figure 74-22 


Figures 74-20 through 74-22: A fairly large pedunculated 
fibroid on the posterior wall of the uterus is demonstrated 
showing its fairly small attachment to the posterior wall of the 
uterus (Figure 74-22) 
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Figure 74-23 
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Figure 74-24 


Figure 74-25 


Figure 74-26 


Figures 74-23 through 74-26: The CO, laser is used to 
make a circumferential incision around the base of the fibroid 
but above the plane of the uterine serosa leaving enough 
tissue to re-peritonealize once the fibroid is removed 
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Figure 74-27 Figure 74-28 


Figures 74-27 and 74-28: With a pedunculated fibroid, the actual defect in the myometrium is usually fairly small and this can 
be repaired using one or two figure-of-eight 2-0 Chromic sutures in the underlying tissue and 4-0 Prolene running imbricating 
suture on the surface for adhesion prevention 


Figure 74-29 Figure 74-30 


Figure 74-31 Figure 74-32 


Figures 74-29 through 74-32: Two large intramural fibroids on the posterior wall of the uterus are excised in the usual 
fashion 
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Figure 74-33 


Figure 74-35 


Figures 74-33 through 74-35: The repair of the serosa 
leaves a significant amount of abrasion still present on the 
surface of the serosa. This is covered with small patches of 
Gore-Tex surgical membrane using 5-0 Prolene to attach it 
(Figure 74-34) and Interceed TC-7 is placed on the right 
fallopian tube and anterior uterus for other less abraded areas 
(Figure 74-35). The two patches of Gore-Tex are left 
permanently in place 
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Chas yoter 1S 


PEARS for Polycystic Ovaries: 
Ovarian Wedge Resection 


L has been known since 1906 that wedge resection of 


the ovaries in patients with polycystic ovarian dis- 
ease (PCOD) is usually followed by ovulatory cycles. ' 
However, it was left to the classical description of Stein 
and Leventhal in 1935 to bring this more to the fore- 
front.’ In 1965, Stein reviewed 108 cases and noted that 
95% of the women treated with wedge resection resumed 
the regular occurrence of menstrual cycles and 85 per- 
cent of them who desired to conceive did so following 
wedge resection.* He suggested that this effect was per- 
manent. Unfortunately, peritubal and periovarian adhe- 
sions following wedge resection were later observed 
and felt to aggravate the patient's infertility.““ As a re- 
sult, bilateral ovarian wedge resection fell out of favor 
as a primary therapy for patients with polycystic ova- 
ries. This was complicated, somewhat, by the thought 
that comparable or better success for achieving preg- 
nancy could be obtained medically. However, pregnancy 
rates with medical treatment (Clomiphene citrate) are only 
in the range of 35 to 50 percent and, in our experience at 
least, are significantly lower than results with ovarian 
wedge resection. 
Polycystic ovaries have a very classic appearance when 
viewed directly. They are generally enlarged (although 
they do not necessarily need to be), they have a very 
smooth and glistening surface. They tend to be fairly 


bright white in color and under the capsule, they have 
multiple gray, small follicles or cysts that are quite ob- 
vious (Figure 75-1). 


Figure 75-1: A classic appearance of bilateral polycystic 
ovarian disease seen just prior to wedge resection 


A number of years ago, out of a sense of frustration 
that pregnancy rates could not be achieved at a higher 
rate with the use of medical treatment, we took another 
look at the question of ovarian wedge resection. In ad- 
dition, it seemed that anti-adhesion techniques had pro- 
gressed sufficiently to be able to feel confident that a 
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Figure 75-2: One of the original techniques used in ovarian wedge resection. After the wedge is removed, the undersurface 
of the ovary was closed with No. 000 Chromic catgut continuous horizontal mattress suture with the sutures exposed on the 
surface of the ovary. A continuous locking suture with No. 000 Chromic re-approximates the cortex and ovarian capsule leaving 
raw edges and suture exposed. This technique is very adhesiogenic and should no longer be used (From: Mattingly RF: Te 
Linde's Operative Gynecology. JB Lippincott Co. Philadelphia, p. 815, 1977). 


surgical procedure such as this could be performed with- 
out any great risk of forming adhesions. Indeed, in the 
early years of this practice, ovaries had been viewed 
laparoscopically where the traditional wedge resection 
procedure had been carried out and significant adhe- 
sions had formed. 


If one looks carefully at the technique whereby the 
ovarian wedge resection had been carried out in years 
past, it is no wonder that adhesions occurred. That tech- 
nique is demonstrated in Figure 75-2. In this technique, 
the ovary was closed using suture which was 
adhesiogenic and leaving raw surfaces exposed so that 
adhesions were almost certain to form. 


In today’s surgical world, an ovarian wedge resection 
can be done through a small abdominal incision using 
surgical techniques which are almost assured of elimi- 
nating adhesions and with a very small complication 
rate and short recovery rate. The menstrual cycle not 
only resumes its cyclicity, but the androgen hormone 
production is significantly reduced. Pregnancy rates do 
go up, although clomiphene citrate is often necessary. 
These clomiphene-resistant ovaries are much more re- 
ceptive to clomiphene following wedge resection. 


The indications for ovarian wedge resection include a 
definitive diagnosis of polycystic ovaries which can be 
made with a combination of ultrasound findings, view- 
ing the ovaries directly by laparoscopy, hyperandro- 
genemia, and reversal of the FSH:LH ratio. In addition, 
the cycles are almost (but not always) long and irregu- 
lar. While these patients should be treated with clomi- 


phene for at least six cycles to demonstrate clomiphene 
resistance, one can make a case for wedge resection 
being the primary treatment for polycystic ovarian dis- 
ease because menstrual function normalizes and there 
is a significant reduction in androgen levels following 
the procedure. 


oe OO 
Almost universally, an ovarian wedge resection can be 
done through a small Pfannenstiel incision because the 
ovaries tend to be placed high in the pelvis and close to 
the anterior abdominal wall. Often, this procedure is 
combined with a laparoscopy because 50 percent of 
patients with polycystic ovaries also have endometrio- 
sis. The endometriosis can then be treated by laser 
laparoscopy (because the endometriosis is often fairly 
mild) and the two procedures can be done at the same 
setting. 


Through the small incision, the ovary is grasped with 
an Allis clamp in the mid-position of the ovary. Using a 
CO, laser at 20 watts of continuous energy power, a 
wedge incision is made through the capsule of the ovary 
(Figures 75-3 through 75-11). 


Once the incision is made, a Metzenbaum scissors is 
used and a wedge of tissue from the mid-position of 
the ovary is removed. It is good if the hilus of the ovary 
can be avoided because that is where the rich blood 
supply to the ovary exists. However, on occasion, those 
vessels will be cut in the process of this procedure. 
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Figures 75-3 through 75-7: 
Steps in an ovarian wedge resection performed on a polycystic 
ovary 


Figure 75-5: 
The wedge is being removed with a Metzenbaum scissors 
g g 


Figure 75-3: 
A polycystic ovary being grasped in the mid-position with 
an Allis clamp 


Figure 75-6: 
The wedge just prior to removal 


Figure 75-4: 
Immediately following an incision is made with a CO, laser 
at 20 watts continuous energy power 


Figure 75-7: 


The wedge has now been removed and a 2-0 Chromic 


suture is being placed in the medulla of the ovary. 
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Figure 75-8: 

The 2-0 Chromic suture has 
now been tied re-approximating 
the underlying tissues of the 
ovary 


Figure 75-8 


Figure 75-9: 

The ovarian cortex is re- 
approximated using 5-0 Prolene 
with special reference to the 
inversion of the cut edges 
internally so that only smooth 
surfaces are present 


Figure 75-9 


Figure 75-10: 

The completion of the ovary 
with the Prolene suture tied at 
the conclusion of the re- 
approximation of the cortex 


+1 


\ 


Figure 75-10 


Figure 75-11: 

The ovarian surface following 
re-approximation with 5-0 
Prolene. This ovary is then 
wrapped in Interceed 
(carboxymethylcellulose) anti- 
adhesion barrier to finish the 
anti-adhesion technique 


Figure 75-11 
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Having a 2-0 Chromic suture on an RU-6 needle immedi- 
ately available at the time of the removal of the wedge 
can significantly reduce any meaningful blood loss. This 
2-0 Chromic suture is placed in a figure-of-eight fashion 
into the stroma of the ovary and the ovary is not only 
approximated, but excellent hemostasis is obtained. It 
is suggested that the surgeon instruct the instrument 
assistant to have that suture available for immediate 
use at the time the wedge is removed. Once the 2-0 
Chromic suture is put into position, it can be clamped 
with a hemostat to assist in the mobilizing of the ovary 
and its exposition. It should be noted that this 2-0 Chro- 
mic will be buried within the ovary after the procedure 
is complete and not exposed outside the ovary for ad- 


hesions to form. 


The cortex of the ovary is then closed using 5-0 Prolene 
suture. This is used in a continuous running fashion 
from one side of the ovary to the other being careful to 
invert the edges of the cortical surface of the ovary 
internally so there are no rough edges exposed. At the 
conclusion of the closure of the ovary, if there contin- 
ues to be small areas of exposed tissue, then an addi- 
tional 5-0 interrupted Prolene suture is placed to secure 
a smooth surface. The ultimate key to adhesion preven- 
tion is the use of the correct suture material and the 
suturing technique. Once completed, the ovary can be 
covered with Interceed (carboxymethylcellulose) anti- 
adhesion barrier. This procedure is then completed on 
the opposite ovary as well, since polycystic ovarian 


disease is a bilateral condition. 


In the original publications on ovarian wedge resec- 
tion, the wedge incision was made in the longitudinal 
dimension of the ovary. There was not ever any par- 
ticular explanation as to why that technique was uti- 
lized. In this practice, a mid-position excision of the 
wedge of tissue is utilized, but either technique is legiti- 
mate. The technique for a longitudinal incision in the 
14. 


The same technique is used as previously described. 


ovary is demonstrated in Figures 75-12 through 75 


The only difference being the longitudinal incision in 


the ovary. 


A question can be asked as to how much ovarian tissue 
should be removed. It is the aim of this practice to re- 
duce the ovarian size to what would be comparable to a 
normal ovary. Thus, the actual amount of ovarian tis- 
sue that is removed at any given wedge resection will 
vary, depending upon the original size of the ovaries 
themselves. This has worked well in this technique. 


Halbe and co-authors attempted to clarify this question 
by removing different amounts of ovarian substance 


from a random selection of patients with polycystic 
ovarian disease. In one group of patients, they removed 
one-fifth of the original ovarian size. In the second 
group, they removed one-third and in the third group, 
one-half to three-quarters of the original ovarian size. 


The resumption of ovulatory cycles were recorded as 


Figure 75-12: 
A longitudinal incision has been made in the ovary with a 
CO, laser and with scalpel, the wedge resection is being 
completed 


Figure 75-13: 
The medulla of the ovary is re-approximated with a series 
of 2-0 Chromic figure-of-eight sutures 


Figure 75-14: 
The ovarian surface is re-approximated using 5-0 Prolene 
suture in the same fashion as for a wedge resection 
done in the mid-position. 
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Figure 75-15 


Figures 75-15: 

An ovarian wedge resection of the right ovary in a patient 
nine years after the original procedure. There are no adhesions 
observed 


53,71 and 91 percent respectively. The pregnancy rates 


were 50, 53 and 92 percent respectively.‘ 


Over the last several years, a variety of different ap- 


proaches to surgery on the ovary have been introduced 


relative to PCOD. This would include laser drilling of 


the ovary by laparoscopy and laparoscopic electrocau- 
tery of the ovarian surface. Adhesion formation has been 
identified in 20 to 70 percent of ovaries following elec- 
trocauterization or laser drilling.’ Our results with ova- 
rian drilling have been dismal with regard to subsequent 
pregnancies. Others, however, have reported pregnancy 
rates up to 50 percent.’ In 2003, Yildirim, et al.'' reported 
very high pregnancy rates in a group of women treated 
in a somewhat-similar manner to what is described in 
this chapter. This was accomplished through a small 
laparotomy incision. 


In Figures 75-15 and 75-16, two ovaries which had pre- 


viously undergone operation using the PEARS tech- 


nique are photographed at laparoscopy nine years after 


the original surgical procedure and after three children. 
Over the years, we have had the opportunity to re-lap- 
aroscope a number of patients for any number of rea- 


Figure 75-16 


Figures 75-16: 

The appearance of an ovarian wedge resection nine years 
after the original surgery at the time of follow-up laparoscopy 
There is only one small adhesion present 


sons who had previously had a wedge resection. There 
are, on occasion, some very fine or filmy adhesions as- 
sociated with this procedure. However, almost univer- 
sally, the ovaries are adhesion free and if any adhesions 
are present, they would not be considered detrimental 
to the function of the ovary or to the reproductive pro- 


cess. 


As a result of the surgical success with the treatment of 
polycystic ovarian disease, which is completely the re- 
sult of the advances made in adhesion prevention sur- 
gery, there appears to be little question that ovarian 
wedge resection has enormous advantages over any 
other treatment program for polycystic ovarian disease. 
Not only do the menstrual cycles resume their cyclicity 
at a high rate and the pregnancy rates are extremely 
high, but also the androgen levels which are often el- 
evated in these patients decrease significantly. This has 
the sum total effect of potentially reducing the patient’s 
risk of endometrial cancer (which is the result of pro- 
longed unopposed estrogen stimulation of the en- 
dometrium) and symptoms that might be related to 


hyperandrogenemia. 
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Chas yotes 76 


PEARS for the Fallopian Tubes: 
Distal Occlusions and Other Applications 


he management of abnormalities of the fallopian tube 

are some of the most delicate and meticulously per- 
formed surgical procedures in pelvic excision and repair 
surgery (PEARS). Many of these operations, but not all 
of them, are conducted microsurgically. To operate suc- 
cessfully, one needs to have “the mind of a sculptor,” 
i.e., being able to visualize the anatomy in the presence 


of the disease in three dimensions with the purpose of 


reconstructing the tubal anatomy as close to normal as 
possible. 


In many cases, especially those cases where there is 
distal tubal occlusion from either a hydrosalpinx caused 
by previous infection or, what is even worse, distal tu- 
bal occlusion secondary to endometriosis, one cannot 
surgically manufacture a normal fallopian tube. Thus, 
from a surgical point of view, the surgeon works within 
the context of the tissue that is provided him or her. 


In spite of these limitations, it is common to be able to 
develop approaches surgically which will protect and 
enhance the function of the fallopian tube, free the tube 
from surrounding adhesive disease and restore patency. 
In this chapter, a discussion will be given to the pres- 
ence of various distal tubal anomalies which are quite 
common, especially in women with endometriosis, the 


management of /arge peritubal cysts, the elongation of 


the fimbria ovarica, endometriosis of the distal fallo- 
pian tube and distal tubal occlusion. 


Distal Tubal Anomalies 

— 
Peritubal cysts are commonly observed, but their exact 
incidence has been elusive and their specific relation- 
ship to either endometriosis or infertility is unknown. 
Accessory fallopian tubes and accessory ostia have 
been found in between 4 and 10 percent of all women.'? 
A relatively high frequency of endometriosis has been 
observed in women with certain mullerian developmen- 
tal defects such as congenital uterine anomalies, but no 
such relationship has been observed for distal tubal 
anomalies. 


The Pope Paul VI Institute has evaluated the incidence 


of four different distal tubal abnormalities in a group of 


patients with histologically proven endometriosis and 
related these to a population of women who did not 
have endometriosis. 


There were 81 consecutive patients who had the PEARS 
technique utilized for endometriosis. At the time of the 
surgery, the distal one-third of both fallopian tubes were 
examined carefully. The presence or absence of four 
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different anomalies were assessed: (a) peritubal cysts, 
(b) accessory fallopian tubes, (c) fimbrial bands and (d) 


accessory tubal ostia. 


In looking at the distal fallopian tube, a classification 
system for peritubal cysts was developed (Table 76-1) 
he cyst type was characterized as either pedunculated, 
serosal or mesosalpingeal depending on its associated 
anatomic location. The size of the cystic structure was 
categorized as ranging from a Stage I (less than 0.5 cm) 
to Stage V (greater than 2.0 cm) with each stage in be- 
tween changing by 5-mm increments. In this way, 
peritubal cysts could be classified as ITP, IS, 1VM, and 
so forth. By examining the distal one-third of the fallo- 
pian tube, one can usually identify peritubal cysts and 
accessory fallopian tubes without difficulty (Figure 76- 
| through 76-7). 


Table 76-1: Classification System for 
Peritubal Cysts' 


Cyst Type Size 
P = Pedunculated 1=<0.5 cm 
i} = 0.5-1.0 cm 
S = Serosal w= 5 cm 
IV = 1.6-2.0 cm 
M = Mesosalpingea V=>2.0 


lo identify fimbrial bands is slightly more difficult. The 
fimbria is gently probed using a closed hemostat to es- 
tablish the patency of the distal one-third of the fallo- 
pian tube. At the conclusion of that procedure, the fim- 
bria are “combed” to look for the presence or absence 
of fimbrial bands. These are structures in which the dis- 
tal most portion of the fimbria are actually attached, 
usually across the ostium, but not causing a specific 
occlusion of the distal tube (Figure 76-8 and 76-9). Fi- 
nally, the presence of an accessory ostium is evaluated 
and identified (Figure 76-10 and 76-11). 


\ similar evaluation was conducted on patients pre- 
sumed to not have endometriosis. This was a group of 
30 patients who were evaluated at the time of cesarean 


section and had no previous history of infertility 


The anatomical location and size of the various peritubal 


cysts are tabulated in Table 76-2. 


The incidence of distal tube anomalies in patients with 


Figure 76-2 


Figure 76-3 


Figures 76-1 through 76-3: Various types of peritubal cysts 
are illustrated. A pedunculated cyst (Figure 76-1), a large 
serosal cyst (Figure 76-2) and a mesosalpingeal cyst (Figure 


76-3) 
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Figure 76-7 


Figures 76-4 through 76-7: On this distal tube, there is both 
a peritubal cyst (Class Il P) and an accessory fallopian tube 
(Figure 76-4 and 76-5). In Figures 76-6 and 76-7, two peritubal 
cysts on the same fallopian tube have tied themselves in a 
knot 


Table 76-2: Type and Size of Peritubal Cyst 


(N=69) 
Type ___ Size 
n % n % 
Predunculated 39 56.5 I 26 37.7 
I 27 39.1 
Serosal 17 246 II 13 18.8 
IV 1 1.4 
Mesosalpingeal 13 18.8 Vv 2 2.9 
Totals 69 99.9 69 99.9 
From: Pope ?au! V1 Institute research. Omaha, NE. 2004 


histologically confirmed endometriosis is identified in 
Table 76-3. The most common anomaly in this popula- 
tion was the peritubal cyst with 64 percent of patients 
with endometriosis exhibiting them and, of these, 70.8 
percent were unilateral. The most common type of 
peritubal cyst is the pedunculated type. The cysts are 
generally small with 76.9 percent being Class II or smaller. 
However, on occasion (2.9%), these cysts can become 


quite large (Class V). 


Accessory fallopian tubes were found in 54.3 percent 
of the population of patients with histologically con- 
firmed endometriosis. Of these, 61.3 percent were uni- 


lateral 


Fimbrial bands were observed in 50.6 percent of the 


population and 51.2 percent of these were unilateral. 


Accessory tubal ostia were found in a substantially 
lower percentage (9.8%) and when they were present, 


most of them were unilateral (80.0%). 


When comparing these findings to the population of 
patients who had cesarean sections and the presumed 
absence of endometriosis, the latter group had a signifi- 
cantly lower incidence of all the distal tube anomalies 


except for the accessory tubal ostia (Table 56-3). 


Peritubal cysts, for example, were observed only in 20.0 
percent of this population while accessory fallopian 
tubes were observed in only 13.3 percent. Fimbrial bands 


were also observed in only 13.3 percent. 


The difference in the incidence of peritubal cysts, ac- 
cessory fallopian tubes and fimbrial bands was statisti- 
cally much higher in the group with histologically con- 


firmed endometriosis as opposed to that group who 
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"Figure 76-8 


Figure 76-11 


Figures 76-10 and 76-11: An accessory ostium is identified in Figure 76-10 and with the use of a tear duct probe, it is 
demonstrated visually in Figure 76-11. This is either the result of an extra tubal ostium forming or an incomplete opening of the 
original fimbria. In either case, the band can be separated and a cuff fimbrioplasty conducted with excellent results 


Table 76-3: Incidence of Distal Tubal Anomalies in Patients with 
Histologically Confirmed Endometriosis’ 


Endometriosis Control 


Group’ Group? (n=30) 
Type of Anomaly Present Present p-value® 
n % n % 
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had the presumed absence of endometriosis (chi-square 
analysis, p<.001). No statistically significant difference 
was observed in the incidence of accessory tubal ostia. 


This study of distal tubal anomalies suggests that the 
incidence of peritubal cysts, accessory fallopian tubes 
and fimbrial bands are common in patients with histo- 
logically confirmed endometriosis and that this obser- 
vation is statistically highly significant. The “control 
group” is not as good or specific as one would gener- 
ally like. However, the mere fact that the patients were 
being seen for cesarean section with no previous his- 
tory of either endometriosis or infertility suggests that 
infertility was not a factor in their reproductive circum- 
stances. However, endometriosis is difficult to evaluate 
at the time of cesarean section and it cannot be com- 
pletely ruled out that these patients were endometriosis 
free. On the other hand, there is a sharply different group- 
ing of the data between these two populations sug- 
gesting that the cesarean section group did indeed rep- 
resent a separate group of patients. 


All of the above tubal anomalies are mullerian in ori- 
gin.“ Thus, they should be considered to be congeni- 
tal. The high incidence of these lesions observed in 
patients with endometriosis lends some support to the 
theory that endometriosis is at least in part a hereditary 
condition’ or at least hereditarily predisposed, 


Distal Tubal Anomalies: Surgical 
Management 

——_ 
In managing distal tubal anomalies, the accessory fallo- 
pian tubes and peritubal cysts are microsurgically re- 
moved when PEARS is being utilized in patients for 
endometriosis. Generally, the pedicles are ligated with 
8-0 nylon and then, once the peritubal cyst or acces- 
sory tube is removed, the pedicle is re-peritonealized 
using a purse-string suture of 8-0 nylon re- 
peritonealizing the small stump. With the serosal forms 
of peritubal cysts, an incision is made in the tubal peri- 
toneum and the cyst is enucleated and the peritoneum 
is closed with a running 8-0 nylon imbricating suture so 
that smooth edges pertain. The latter technique for a 
patient with a very large 6-cm peritubal cyst is shown in 
Figure 76-12 through 76-25. We believe that theoreti- 
cally a large cyst such as this can have an “anchoring 
effect” on the distal tube, perhaps interfering, to some 
extent, with tubal ovum pickup. In any regard, microsur- 
gical excision and repair of the distal tube in the fashion 
described above puts the tube at little risk. Accessory 
fallopian tubes are removed because of their ability to 
give false signals to ovum pickup and to be the source 


of future ectopic pregnancies.’ 


In Figures 76-12 through 76-25, a large peritubal cyst is 
being removed off the fallopian tube. In Figure 76-12, 
the fimbriated end of the fallopian tube is seen in asso- 
ciation with the cystic structure. This cyst measures 5 
to 6 cm in size. A surgical incision with a microcautery is 
made on the contralateral aspect of this cystic structure 
and then using a small scissors, the cyst can be enucle- 
ated from under the tubal peritoneum. There is a pedicle 
at the base which needs to be clamped and subsequently 
ligated. Once it is ligated and bleeding is under control, 
then the peritoneum can be closed with either 8-0 inter- 
rupted nylon sutures or 6-0 or 7-0 Prolene interrupted 
sutures. On occasion, as shown in this example, the 
peritoneum can be closed with a running suture so long 
as the suture is not cinched too tightly so as to restrict 
the fallopian tube and always keeping track of the 
PEARS technique for inverting the edges. 


With regard to accessory tubal ostia, occasionally the 
tubal ostium is closed if it is far removed from the nor- 
mal distal fimbria. However, on occasion, this condition 
is not treated. In other cases, a small surgical incision is 
made through the band and the subsequent flaps of 
ampullary tubal epithelium are used to perform a partial 
cuff fimbrioplasty using 8-0 nylon suture under magni- 
fication. 


With regard to the fimbrial bands, generally these are 
not treated because they are so delicately associated 
with the normal fimbria. However, on occasion these 
bands become quite broad-based, and in such circum- 
stances, it is good to divide the band witha CO, laser at 
3 watts of super-pulsed power and then do a partial cuff 
fimbrioplasty with 8-0 nylon under microscopy. 


Fimbrial bands appear to be quite interesting. They are 
difficult to identify unless one carefully “combs” the 
distal fimbria with a hemostat allowing the hemostat to 
move into the folds of the fimbria which are attached 
across the top of the ostium or to the periphery of the 
ostium. In looking at these bands, it would appear as if 
there were an incomplete blossoming of the fimbria at 
the time of mullerian maturation. They are difficult to 
identify unless one carefully evaluates the distal tube 
in this fashion. Whether or not they present a more 
important obstacle to tubal-ovum pickup, thus justify- 
ing a more vigorous approach to treatment, seems to 
merit further investigation. 


The study of distal tubal anomalies that has been pre- 
sented here suggests that certain anomalies, especially 
peritubal cysts, accessory fallopian tubes and fimbrial 
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Figures 76-12 through 76-25: In this case, a large serosal 
peritubal cyst (Class VS) is identified at the distal end of the 
fallopian tube. A small incision is made with microcautery and 
then with a Metzenbaum scissors the peritoneum is lifted off 
the cystic structure. The cyst is enucleated and its pedicle is 
identified, clamped and ligated. The peritoneum of the fallopian 
tube is then closed with a running 8-0 nylon imbricating suture 
making certain not to tighten the suture too tightly so as to 
inappropriately put pressure on the fallopian tube 


Figure 76-13 


Figure 76-14 


Figure 76-15 


Figure 76-16 


Figure 76-17 


Figure 76-18 
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Figure 76-19 


Figure 76-20 


Figure 76-21 


Figure 76-25 


Figure 76-22 
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bands are more common in women who have histologi- 
cally confirmed endometriosis. Because these condi- 
tions are specifically hereditary or developmental in ori- 
gin (millerian), it lends some additional credence to the 
theories that support hereditary influences on the de- 


velopment of endometriosis. 


In addition to the above anomalies, the length of the 
fimbria ovarica may also be of some importance in tu- 
bal-ovum pickup. The average length of the fimbria 
ovarica in the right fallopian tube is 1.48 cm and in the 
left tube 1.18 cm (Table 76-4) (p=.064). A fimbria ovarica 
can be considered to be elongated if it is greater than 


3.7 cm in length (Figures 76-26 through 76-27). 


Cohen’ has suggested that pregnancy rates can be in- 
creased if the fimbria ovarica is shortened to a more 
normal length. This can be accomplished by placing a 
6-0 Prolene suture in a purse-string-like fashion along 
the base of the fimbria ovarica and then “cinching” the 
suture so that the fimbria ovarica measures about 1.5 
cm. 


Distal Tubal Endometriosis — -__ 
jb deal aii eee B 
One of the intriguing clinical aspects of endometriosis 
is that it only occasionally involves the fallopian tube. 
As people have speculated over the years about the 
reasons that endometriosis may cause infertility, its in- 
volvement with the fallopian tube has often been men- 
tioned. However, the actual appearance of endometrio- 
sis on the tubes is not common. At the same time, once 
it does appear, it should also be excised and the tube 


should be repaired. 


Figure 76-26 


Such excision and repair should be done microsurgically 
(Figure 76-28). The actual technique for identifying and 
excising the area of endometriosis with its repair is illus- 


trated in Figures 76-29 through 76-33. 


Using the CO, laser at 3 watts of super-pulsed power, a 
small, sharply delineated and superficial incision can be 
made in the peritoneum surrounding the area of en- 
dometriosis. Using micropickups and microscissors, 
under microscopy, the area of endometriosis can be re- 
moved. The peritoneum is then re-peritonealized using 
the same suturing technique as in all of PEARS. The 
difference is that usually 8-0 nylon suture is used. On 
occasion, 7-0 Prolene or even 6-0 Prolene might be ad- 
equate depending upon the circumstances, the degree 
of tissue removed and the degree of flexibility available 


in the tissues. 


Table 76-4: Length of the Fimbria Ovarica 
Right vs. Left Fallopian Tube 
Matched Pairs (N=55) 


Length of Fimbria Ovarica 


Side Mean' SD p-value? 
Right tube 1.48 1.09 

064 
Left tube 1.18 1.01 


Figures 76-26 and 76-27: The fimbria ovarica of both the left (Figure 76-26) and the right (Figure 76-27) fallopian tube are 
found to be elongated in this example. In both cases, the fimbria ovarica measured greater than 5.0 cm 
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Figures 76-28 through 76-33: Using a head microscope 
with magnification of 7x (Figure 76-28), the endometriosis on 
the distal portion of this fallopian tube (Figure 76-29) is excised 
with a CO, laser set at 3 watts of super pulse energy and the 
tube is repaired with interrupted 8-0 nylon sutures 


Figure 76-28 


Figure 76-32 


Figure 76-29 


Figure 76-33 


Figure 76-30 
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Fimbrioplasty 

—_— 
When the tubes are completely or nearly completely 
obstructed, as in Figure 76-34, then microsurgical 
fimbrioplasty is indicated. This is illustrated in Figures 
76-34 through 76-40. A small incision is made into the 
ampullary portion of the fallopian tube. In the example 
shown, the incision is made at the point where there is a 
small tuft of fimbria extruding out from the ampulla. These 
incisions can be made with CO, laser at 3 watts of su- 
per-pulsed power or they can be made with microcautery 
fine tip needle cautery or they can even be made with a 
microscissors. The principle of the surgical procedure 
is to develop one or more flaps so that the fimbria opens 
much like a cuffon a pant. In this way, it is then tacked 
to the surrounding tubal serosa with interrupted 8-0 
nylon sutures. In many cases, this can also be done 
using interrupted 6-0 Prolene sutures as well with very 
good results. 


In the illustrations noted, indigo carmine dye is seen to 
spill from Figure 76-39 after the tube has been opened. 
The distal tube is protected at the conclusion of the 
procedure with an Interceed patch over the surface for 
additional adhesion protection. 


In Figures 76-41 through 76-48, another technique is 
presented because of the location of endometriosis at 
the very distal tip of the fallopian tube (Figure 76-41), 


This endometriosis created a considerable amount of 


scarring at the distal tube, so a circumferential incision 
using the CO, laser at 3 watts of super-pulsed power 
was used to remove the tip of the distal tube as one 
might remove a cap. This leaves lush-appearing ampul- 
lary epithelium (Figure 76-46) which can then be adapted 
for subsequent microsurgical cuff fimbrioplasty with 8- 
0 nylon suture (Figure 76-47 through 76-48). 


The before and after laparoscopic photographs of this 
patient are shown in Figures 76-49 and 76-50. While this 
degree of disease causes damage to the fallopian tubes 
which is chronic and to a great extent irreversible, some 
regeneration of epithelial cells apparently can occur once 
the occlusion is relieved. In Figure 76-50, indigo car- 
mine dye is seen freely spilling from that fallopian tube. 


When tubal procedures of this type are conducted, it is 
good to protect the distal tubes with an adhesion bar- 
rier. Often, Interceed TC-7 may be adequate. However, 
on occasion, if the dissection is extensive and leaves 
increased abraded tissue, a Gore-Tex surgical protec- 
tive barrier can be developed for placement over each 
individual fallopian tube. 


Another technique for evaluating the fimbria is pre- 
sented in Figures 76-52 and 76-53. In this case, the fim- 
bria are immersed in water at the time of laparotomy 
(Figure 76-52) and at the time of laparoscopy (Figure 76- 
53). This technique allows for the fine, feathery leaves 
of the fimbria to float away from each other and one can 
gain an appreciation for the anatomical integrity of the 
fimbria themselves. Such a view is not easily observed 
without immersing them in water. This technique can be 
used very satisfactorily at the time of laparoscopy, how- 
ever, it still remains to be seen as to what predictive 
value it may be. 


Conclusions 

ee 
Surgery on the distal fallopian tube can be accomplished 
both macrosurgically and microsurgically. However, in 
either case, the tissues should be delicately handled 
and even if a microscope is not used, then no greater 
than 6-0 Prolene suture should be used. 


Peritubal cysts, accessory fallopian tubes and acces- 
sory ostia can all be handled this way. Large peritubal 
cysts can also be excised and should be excised for fear 
that they may torse and destroy the tube. In such cases, 
the redundant fallopian tube peritoneum is used to close 
the defect. 


In addition, in most cases of hydrosalpinx, a new fimbri- 
ated end can be created, although in almost all cases, 
there is some damage to that fimbria. While some small 
amount of regeneration of ampullary epithelium can be 
expected to occur once the occlusion is removed, these 
tubes do persist in the damage that they have had done 
to them. One cannot create new fallopian tubes. They 
can, however. be surgically reconstructed and made 
patent. In many cases, they will subsequently function. 
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Figures 76-34 through 76-40: In this example, a 98 percent 
obstructed distal tube is seen with a small tuft of fimbria 
exposed (Figure 76-34). Asmall incision is made into that area 
with either a microcautery, a CO, laser on super-pulsed power 
or a microsurgical scissors The flaps of the fimbria are 
developed and using microsurgical techniques with 8-0 nylon 
suture, a cuff fimbrioplasty is performed. At the conclusion of 
the procedure, the distal tube is covered with Interceed TC-7 
(Figure 76-40) 


Figure 76-34 


Figure 76-35 


Figure 76-36 


4 
Figure 76-40 
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Figures 76-41 through 76-48: In this series, endometriosis 
is at the very distal tube and is the reason for the distal tubal 
occlusion. This type of endometriosis creates a considerable 
amount of scarification so the very tip of the distal tube had to 
be amputated using the CO, laser. Once that has occurred 
then the edges are opened with a cuff fimbrioplasty technique 
using 8-0 nylon suture. In Figure 76-48, a blunt-tipped needle 
is inserted in the tubal ostium and Ringer's lactate is injected 
to clean out the ampullary portion of the fallopian tube and 
demonstrate its patency 


Figure 76-41 


Figure 76-42 


Figure 76-43 


Figure 76-44 


Figure 76-45 


Figure 76-47 


Figure 76-48 
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Figure 76-49 Figure 76-50 


a i > aS 


Figures 76-49 and 76-50: This is the before and after photograph at the time of laparoscopy of the patient in the preceding 
series. In Figure 76-49, the distal tubal occlusion is identified and in Figure 76-50, indigo carmine dye is seen pouring from that 
tube at a second-look laparoscopy performed 12 days after the microsurgical reconstruction 


Figure 76-51 


Figures 76-51: A Gore-Tex surgical membrane is adapted 
for placement over each fallopian tube for adhesion prevention 
purposes 


Figure 76-52 Figure 76-53 


Figures 76-52 and 76-53: Two examples of the appearance of the fimbria when they are placed under water (Ringer's 
lactate). In the first case (Figure 76-52), the photograph is taken at the time of laparotomy. In the second case (Figure 76-53), 
itis taken at laparoscopy. This is the best technique for looking at and evaluating the anatomical integrity of the fimbria 
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PEARS for the Fallopian Tubes: 
Proximal Tubal Occlusion 
with Tubal Reimplantation 


A variety of different surgical procedures have been 
used over the years for the correction of proximal 
tubal occlusion. In some cases, this involved resection 
of the proximal tube with microsurgical reanastomosis 
of the lumen of the cornua to the isthmic portion. In 
other cases, it involved the reimplantation of the fallo- 
pian tubes into the posterior fundus of the uterus. In 
other cases, various additional types of stenting proce- 
dures have been used. 


Proximal tubal occlusion occurs fora variety of different 
reasons. These would include conditions such as en- 
dometriosis of the proximal fallopian tube, salpingitis 
isthmica nodosa (SIN), congenital luminal stenosis, and 
other types of fibrosis related to infectious or other 
causes. Almost universally, the involvement of the fal- 
lopian tube is a short | to 3 cm of the proximal fallopian 
tube, which may or may not involve the cornual portion. 


In the PEARS technique, a 4-mm circular skin punch 
biopsy is used to make an incision through the cornual 
portion of the fallopian tube. The diseased portion is 
removed in this fashion and a nice, clean, cylindrical 
channel is made for the reimplantation of the tube. In 
addition, a 2-0 Prolene suture is threaded down the en- 
tire fallopian tube through the cornual portion into the 
intrauterine cavity, out the fundus and the lower ante- 


y 


rior abdominal wall to act as a stent so that the 
reimplantation stays open during its early healing 
phases. This stent can then easily be removed in the 
office without pain. 


Technique 
SS 
The technique for the PEARS approach to 
reimplantation of the fallopian tubes can be illustrated 
with serial photographs demonstrating the surgical tech- 
nique in practice. This patient is a 36-year-old, gravida 
|, para 0, who had proximal tubal occlusion secondary 
to a significant salpingitis isthmica nodosa. This was 
initially diagnosed at laparoscopy and the proximal tu- 
bal occlusion was confirmed by selective hysterosalp- 
ingography and attempted transcervical catheterization. 
In this case, the metal guidewire would not pass the 
proximal fallopian tube. At laparotomy. the SIN is clearly 
observed (Figures 77-1 through 77-3). In this particular 
case, the SIN is obvious with a significant proximal tu- 
bal swelling, but it should be noted that a number of 
women who have SIN will have normal-appearing proxi- 
mal fallopian tubes when observing at laparoscopy. 


The procedure is started by injecting a combination of 
10 units of Vasopressin and 10 units of Pitocin in 10 cc 
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Figures 77-1 through 77-3: Different views of the proximal portion of the right fallopian tube swollen by salpingitis isthmica 
nodosa 


Figure 77-1 


Figure 77-2 
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Figure 77-3 
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Figure 77-4 


Figure 77-5 


Figures 77-4 through 77-5:A mixture of 10 units of Vasopressin and 10 units of Pitocin in 10 cc diluent is injected 
circumferentially in the cornual portion of the myometrium for hemostasis 


of diluent. This injection is made in the cornual portion 
of the uterus using a 25-guage needle in a circumferen- 
tial fashion in the myometrium. This will reduce blood 
flow to the area and cause blanching (Figures 77-4 and 
77-5). Using a No. 11 scalpel blade, the proximal fallo- 
pian tube is divided away from the cornual portion of 


the myometrium (Figures 77-6 and 77-7). 


A 4-mm cylindrical skin punch biopsy is then used to 
make an incision in the cornual region of the myometrium 
of the uterus. This results in a cylindrical biopsy of the 
cornual portion of the fallopian tube. This may need to 
be done at least twice in order to penetrate through the 
entire wall of the myometrium. The clean cylindrical in- 
cision in the cornual region of the uterus is nicely dem- 


onstrated in Figure 77-14. A chromotubation is then car- 


Figure 77-6 


ried out using indigo carmine dye. A Buxton clamp is 
placed across the cervix and the dye is injected using a 
60-ce syringe with an 18-guage needle and K-52 tubing 
attached (Figures 77-15 and 77-16). This is placed 
transfundally into the intrauterine cavity and the dye is 
then injected. The goal of the outflow of dye is that it 
should come out in a nearly right angle stream which ts 
clean. This is illustrated in Figure 77-16. The SIN is then 
excised from the proximal portion of the fallopian tube. 
The diseased area is removed and the tube is shaved 
down in increments until a clearly patent proximal tube 
is identified. This is best identified by placing a 0-0-0 
tear duct probe down the fallopian tube so that it freely 
“wiggles” within the proximal tube (Figures 77-17 
through 77-19). Using a 0-0-0 tear duct probe, the probe 
is inserted from the proximal fallopian tube all the way 


Figure 77-7 


Figures 77-6 through 77-7: An incision is made with a scalpel separating the proximal fallopian tube from the cornual portion 


of the myometrium 
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Figures 77-8 through 77-14: 

A 4-mm (in diameter) circular punch biopsy is used to contour 
a clean, cylindrical channel through the cornual portion of the 
myometrium and into the intrauterine cavity. This series of 
photos shows the technique, the cylindrical piece or pieces 
of tissue that are removed and the clean cylindrical channel 
that has been created in the cornual portion of the myometrium 


Figure 77-8 


Figure 77-9 


Figure 77-10 


Figure 77-11 


Figure 77-12 


Figure 77-13 


Figure 77-14 
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Figure 77-16 


Figures 77-15 through 77-16: With a Buxton clamp placed transcervically, indigo carmine is injected transfundally. A nearly right 
angle clean flow of dye should come forward from the newly created channel. If the flow is not completely clean, it should be 
trimmed with a long No. 11 blade removing small fragments of tissue which are preventing it from a clean flow 


down through the distal end of the fallopian tube where 
a 3-French catheter is placed over the tear duct probe as 
a sleeve. The 3-French catheter currently used is from 
the Jansen-Anderson transcervical catheterization set. 
Once the catheter is placed over the tear duct probe, it 
can then nicely be slipped up the fallopian tube and out 
the proximal tube. Some sterile lubricant can be used to 
help facilitate this process. This catheter then creates a 
channel whereby the 2-0 Prolene can be placed through 


the catheter and subsequently through the lumen of 


the fallopian tube. Once the 2-0 Prolene has been placed, 
then the catheter is slipped out of the fallopian tube 
leaving the 2-0 Prolene within the lumen of the tube. 
This is illustrated in Figures 77-20 through 77-28. Once 
the 2-0 Prolene is placed all the way down the fallopian 
tube, its proximal end is then inserted completely into 
the intrauterine cavity (Figures 77-29 through 77-31). 
Using a small sterile crochet hook, the fundus is pen- 
etrated and the intrauterine cavity is explored. In this 


way, the loose 2-0 Prolene suture inside the cavity of 


the uterus can be identified and pulled from the intrau- 
terine cavity out through the fundus (Figures 77-32 
through 77-34). It is important to place a hemostat at 
each end of the 2-0 Prolene suture so that it is not inad- 


vertently pulled out while it is still unsecured. 


In an important step in this procedure, the peritoneum 
surrounding the remaining proximal tube is removed with 
a microscissors (Figure 77-35), so that when the tube is 
then reimplanted into the cornual portion of the myo- 
metrium, the two raw surfaces will be able to bond 
strongly together (Figure 77-36). A stay suture of 5-0 


Prolene is placed at the base of the mesosalpinx on the 
proximal side of the fallopian tube and attached just 
underneath the new channel through the cornua. This 
takes the tension off the fallopian tube in the 


reanastomosis. 


he peritoneum on the fallopian tube is then secured to 
the peritoneum of the serosa of the uterus using inter- 
rupted 6-0 Prolene sutures. The same inversion tech- 
nique is used for adhesion prevention (Figures 77-37 
and 77-38). No internal sutures are utilized. The proxi- 
mal fallopian tube is “dove-tailed” into the new cylin- 
drical channel created with the circular punch biopsy. 
The 2-0 Prolene suture maintains the patency of the 


tube as it secures itself and heals. 


At the conclusion of the procedure (Figures 77-39 
through 77-41), both tubes have been reimplanted us- 
ing the same technique for each tube. The 2-0 Prolene 
suture runs down each fallopian tube into the intrauter- 
ine cavity and out the fundus so that it can later be placed 
through the lower abdominal wall and secured. The 
length of the remaining fallopian tube is then measured. 
A tube length of greater than 4 cm is important. 


The 2-0 Prolene suture is then placed on a free needle 
and secured. That needle is then driven through the 
peritoneum, rectus muscle, fascia, subcutaneous tissue 
and skin about 2 cm below the skin incision itself. It is 
then secured by tying a loop in the 2-0 Prolene with 
multiple throws. Steri-Strips are then used to secure that 
in position so that they will not be accidentally pulled 
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Figures 77-17 through 77-19: The area of SIN is removed from the proximal fallopian tube using a scalpel for a clean incision 
across the fallopian tube leaving a very identifiable new lumen in the proximal tube 
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Figure 77-17 


Figure 77-18 


Figure 77-19 
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Figures 77-20 through 77-28: 

The technique for placing the 2-0 Prolene stent down the 
fallopian tube is illustrated. This is thoroughly described in the 
text 


Figure 77-20 


— 
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Figure 77-24 


Figure 77-25 


Figure 77-22 
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Figure 77-26 
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Figure 77-27 


Figure 77-28 


(Figures 77-42 through 77-44). 


The usual, in-hospital recuperation period is three days. 
The patient is scheduled to return for a postoperative 
Visit in approximately two weeks from the original date 
of surgery. At that time, the 2-0 Prolene stents are re- 
moved. It is important in removing the 2-0 Prolene stents 
that the correct strand of 2-0 Prolene is cut. There are 
three strands of 2-0 Prolene that enter the skin from the 
loop. One of these goes into the uterus and out the 
fallopian tube. The other two represent the throw that 
has secured the 2-0 Prolene to the skin. Either of the two 
strands that are attached to the skin can be cut, but the 
strand going into the uterine cavity must not be cut, 
otherwise it will be lost into the incision and will have to 
be removed by laparoscopy. The way to avoid this is to 
use a pickups or hemostat and tease the three strands. 
The one strand that goes into the uterus and out the 
fallopian tube is freely mobile and will pull upwards. 
Once that strand is identified, the hemostat is placed on 
it so that it will not be lost. One of the two other strands 
which are secured to the skin are then cut and the 2-0 
Prolene is removed with ease and without pain to the 
patient. Once the 2-0 Prolene suture is removed, one 
can double-check that it has been lying within the fallo- 
pian tube during this period of time and has not come 
loose by looking at the memory that is created by the 
Prolene being in-situ for the previous two weeks. This 
suture will maintain a memory for a period of time, and 
once it is pulled out, one can review the contour of the 
suture, which will prove that it has been in the proper 
location during the healing phases (Figures 77-45 
through 77-47). 


Itshould be noted that 6-8 cm of free floating 2-0 Prolene 
should be left beyond the tip of the distal tube after the 
suture has been secured in place. The trimming of the 
distal suture is the last step in the procedure. 


Several patients have carried full term infants and deliv- 
ered vaginally after this procedure without difficulty. At 


the present time, we see no need for cesarean section. 
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Figure 77-29 


Figure 77-34 


Figures 77-29 through 77-31: The proximal portion of the Figures 77-32 through 77-34: The small crochet hook is 
2-0 Prolene is inserted through the cylindrical channel into the j transfundally into the intrauterine 
intrauterine cavity where it collects prior to transfundal cavity and the 2-0 Prolene is hooked and pulled out through 
retrieval func where it remains before it is placed 


demonstrated. This is plac 
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Figures 77-35 through 77-36: The peritoneum on the proximal portion of the fallopian tube is stripped prior to inserting that 
portion of the tube down the cylindrical channel “dove-tailing” it into the cornual region of the fallopian tube. A 5-0 Prolene suture 
is used to secure the tube into position to take the stress off the anastomosis 


Figure 77-37 


Figures 77-37 through 77-38: The anastomosis is completed with 6-0 Prolene suture placed in an interrupted fashion 
circumferentially around the peritoneum of the proximal tube to the peritoneal surface of the uterus 
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Figure 77-39 


wea 7 


Figure 77-40 


Figure 77-41 Figure 77-44 


Figures 77-39 through 77-41: The completion of the surgical Figures 77-42 through 77-44: The transfundal strand of 
procedure is shown in Figure 77-39 and the measuring of the 2-0 Prolene stent is placed in a free needle and this 
each fallopian tube is shown in Figure 77-40 and 77-41. In needle then drives the 2-0 Prolene through the abdominal 
both cases, the fallopian tubes measure significantly greater wall where it is tied in a loop and secured in position with 
than 4 cm Steri-Strips 
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Figures 77-45 through 77-48: The 
technique used to remove the Prolene 
suture at the two-week postoperative visit 
is demonstrated. It is important not to cut 
the wrong strand or the intraabdominal 
portion will be lost (see text). In Figure 77- 
48, the “memory” of the Prolene strand is 
demonstrated proving that it was in-situ 
appropriately during the two-week 
convalescence 


Figure 77-45 


Figure 77-46 


Figure 77-48 
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Management of Ectopic Pregnancies 


AS ectopic pregnancy, by definition, is a pregnancy 
which exists outside of the normal confines of the 
intrauterine cavity. Sometimes referred to as an extrau- 
terine pregnancy, these pregnancies most commonly oc- 
cur within the fallopian tube, but may also exist as ova- 
rian pregnancies or abdominal pregnancies. 


There has been a marked increase in both the absolute 
number and the rate of ectopic pregnancies in the United 
States over the past two decades.’ They continue to be 
a source of pregnancy-related maternal death now rep- 
resenting approximately 10 percent of all such deaths in 
the United States. 


For those who have adopted a “value of life” ethic to 
live their life by, this type of pregnancy can pose par- 
ticular difficulties. This is made true mostly because the 
medical profession, as a general rule, does not consider 
the life of the fetus or embryo at all with regard to its 
more standard management practices. In fact, in a re- 
cent, very extensive review on this subject in the 21st 
Edition of Williams Obstetrics, the life of the embryo 
was never mentioned as a consideration.' 


It is the purpose of this chapter to outline management 
approaches which are consistent with a “value of life” 
ethic and consistent with Catholic teaching. 


d 


Risk Factors 

OO 
There are a variety of risk factors associated with the 
occurrence of an ectopic pregnancy. These risk factors 
are identified in Tables 78-1 and 78-2. In Table 78-1, the 
general risk factors for ectopic pregnancy are listed, 
while in Table 78-2, those risk factors which are related 
to the practice of contemporary reproductive medicine 
are also listed. 


It is interesting to note that certain procedures related 
to the prescription of artificial methods of contracep- 
tion, along with various means of artificial reproductive 
technology, have significantly increased the risk of ec- 
topic pregnancy. Such things as tubal sterilization, the 
placement of intrauterine devices, the use of progestin- 
only oral contraceptives, the “morning after” pill, ga- 
mete intrafallopian transfer (GIFT) and in vitro fertiliza- 
tion (IVF) have all increased the risk significantly. 


The causes of ectopic pregnancy are generally recog- 
nized (along with the risk factors) to be the following:! 


|. The increased prevalence of sexually transmit- 
ted tubal infection. 


2. Earlier diagnosis with the use of B-HCG and trans- 
vaginal probe ultrasound examinations. 
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Table 78-1: General Risks Factors for 
Ectopic Pregnancy 


e Previous ectopic pregnancy 

e In utero DES exposure 

e Documented tubal pathology 

e Infertility 

e =Previous genital infection 

e Multiple partners 

e Previous pelvic/abdominal surgery 
¢ Smoking 

e Douching 


e Intercourse < 18 years of age 


Adapted from: Cunningham FG, Grant NF, Leveno KJ, Gilstrap LC, Hauth 
JC, Wenstrom KD. Williams Obstetrics. 21" Edition. McGraw-Hill, New 
York, Chapter 34. Ectopic Pregnancy, 2001 


3. Contraception that prevents intrauterine, but not 
extrauterine pregnancies. 


4. Unsuccessful tubal sterilization. 
5. Induced abortion followed by infection. 


6. An increased use of artificial reproductive tech- 
nologies. 


7. Tubal surgery, including prior salpingotomies for 
tubal pregnancy and tuboplasty. 


The Types of Ectopic Pregnancies 

rr 
Over 95 percent of all ectopic pregnancies are in the 
fallopian tube and by far and away, the most common 
type of tubal pregnancy is one that implants in the am- 
pullary portion. However, there are other types of ec- 
topic pregnancies including those that implant in the 
cornual portion of the proximal fallopian tube, ovarian 
pregnancies, abdominal pregnancies and cervical preg- 
nancies. In addition, on rare occasions, a heterotopic 
ectopic pregnancy may occur. This is an ectopic preg- 
nancy where there is a coexisting intrauterine pregnancy. 
The general incidence of this is considered to be about 
1 in 30.000, but in in vitro fertilization, it is increased at 
least four-fold, 1 in 7,000.' 


i ND 
An intrauterine gestational sac can be detected by 
transvaginal ultrasound when the B-HCG reaches greater 


Table 78-2: Reproductive Medicine-related 
Risks Factors for Ectopic Pregnancy 


e Tubal sterilization 

e Intrauterine device 

e Progestin-only oral contraceptives 

e Tubal corrective surgery 

e Ovulation induction 

e  Luteal phase defect 

e Gamete intrafallopian transfer (GIFT) 


e = In vitro fertilization (IVF) 


Adapted from: Cunningham FG, Grant NF, Leveno KJ, Gilstrap LC, Hauth 
JC, Wenstrom KD, Williams Obstetrics. 21" Edition. McGraw-Hill, New 
York, Chapter 34. Ectopic Pregnancy, 2001 


than 1500 IU. If there is an empty uterus and a B-HCG 
level of greater than 1500 IU, then the diagnosis of ec- 
topic pregnancy is nearly 100 percent.” However, even 
at 1000 IU of B-HCG, 50 percent of gestational sacs can 
be seen. 


When examining the pelvis with transvaginal ultrasound, 
the tubal ring of the ectopic pregnancy is usually more 
echogenic than the ovarian parenchyma to which it is 
adjacent and the corresponding corpus luteum. This 
increased echogenicity of an adnexal mass is a useful 
characteristic to distinguish a tubal ring of an ectopic 
pregnancy from a corpus luteum (Figures 78-1 and 78- 
2).. In addition, the assessment of adnexal blood flow 
using Doppler flow ultrasound can also be of assis- 
tance. In an ectopic pregnancy, one looks for high ve- 
locity and low impedance blood flow. In our own expe- 
rience with ectopic pregnancies, however, this charac- 
teristic has only been of a moderate degree of assis- 
tance. 


CrMS and Ectopic es 


The CREIGHTON MODEL System (CrMS) can be an in- 
valuable aid in assisting both the patient and the physi- 
cian in the management of ectopic pregnancy. It pro- 
vides prospective documentation of the events occur- 
ring at the time of conception and the ability to diagno- 
sis the pregnancy at an early stage. Early stage diagno- 
sis can be extremely helpful in the management of pa- 
tients with an ectopic pregnancy by significantly low- 
ering the incidence of tubal rupture. 


FOPE PAUL VI 
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Figure 78-1 


Figures 78-1: A tubal ring demonstrated in an ectopic preg- 
nancy. The ring is more echogenic than the adjacent ovarian 
parenchyma 


In addition, observations made in patients who have 
become pregnant while charting their cycles with the 
CrMS have revealed that the mucus cycle scores (MCS) 
are significantly lower in patients with ectopic pregnan- 
cies compared to those of normal fertility controls (Table 
78-3). The MCS in the normal fertility control group was 
10.1, while the mucus cycle score in the ectopic preg- 
nancy group was 4.7 (p=.0053). 


This degree of limited mucus cycle is strongly sugges- 
tive of abnormal follicular function or an anatomically 
abnormal ovulatory event. It has been suggested in pre- 
vious studies that there is evidence for luteal phase 
dysfunction in some patients who achieve an ectopic 
pregnancy.** 


Abnormal luteal function is often associated with ab- 


normal follicular function. Thus, the pathogenesis of 


ectopic pregnancy may also involve abnormal 


folliculogenesis. 


In Figure 78-3, two actual ectopic pregnancies observed 
in patients charting the CrMS are shown. In the first 
pregnancy, the MCS was no greater than 2.0 and in the 
second pregnancy, the MCS was 5.3. Both of these rep- 
resent limited mucus cycles which correspond signifi- 
cantly to an increased occurrence of abnormal 
folliculogenesis. 


In those couples with risk factors for tubal pregnancy, 
the charting of the CrMS allows for serum pregnancy 
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Figure 78-2 


Figures 78-2: In this example of an ultrasound examination 
of a tubal pregnancy, the tubal ring is more echogenic than 
the surrounding parenchyma. In addition, the fetal pole can be 
identified with a positive heartbeat. 


Table 78-3: Mucus Cycle Score (MCS) in 
Normal Fertility Controls vs. Patients in 
Cycle of Ectopic Pregnancy 


Event n IMCS 
Normal fertility control 19 10.1 
Ectopic pregnancies 5 47° 


* p=.0053 (one way Student t-test) 


tests to be done early (Peak +16). If the B-HCG is posi- 
tive, then it can be followed serially and early ultra- 
sound examinations can be done to determine whether 
or not the pregnancy is intrauterine or extrauterine. With 
this degree of close evaluation and followup, ruptures 
of tubal pregnancies are very rare. 


Current Treatment ail 


There are a number of treatment approaches which are 
currently used in the management of ectopic pregnancy. 
The first of these is simply expectant management. With 
this approach, the B-HCG levels and serial ultrasound 
examinations are followed closely for the progression 
of the ectopic pregnancy. If the B-HCG levels are de- 
creasing and the ultrasound evidence suggests that the 
pregnancy has stopped growing or is decreasing in size, 
then careful monitoring of the patient may be adequate. 
In these cases, over a period of several weeks, the B- 
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Figure 78-3: Examples of two ectopic pregnancies in women charting the CrMS. In the first, the mucus cycle score (MCS) is 
no greater than 2.0. In the second, the mucus cycle score is 5.3. In both cycles, the mucus cycles would be considered limited. 


HCG can eventually become negative and the ectopic 
pregnancy is resolved without surgical or medical inter- 
vention. Spontaneously resolving ectopic pregnancies 
may occur in up to one-third of all such pregnancies. 
This incidence of a resolving ectopic will be higher in 
those who are routinely diagnosed very early and lower 
in those who are routinely diagnosed late. This is mainly 
because in those programs where ectopic pregnancies 
are diagnosed routinely fairly late, the spontaneously 
resolving ectopics go basically undetected. Other man- 
agement approaches include salpingectomy, linear sal- 
pingostomy or the use of methotrexate.’ When salp- 
ingectomy is presented, distinctions are not often made 
between subtotal and total salpingectomy. The proce- 
dure can be done either by laparotomy or by 
laparoscopy. 


With /inear salpingostomy, the procedure is uniformly 
done by laparoscopy by making an incision either with 
cautery, laser or scissors in the antimesenteric portion 
of the fallopian tube and enucleating the pregnancy 
from within the lumen of the tube. Linear salpingos- 
tomy is associated with a persistent or chronic ectopic 
rate in the range of 5 to 20 percent,’* The linear incision 
in the fallopian tube is cauterized following the enucle- 
ation of the ectopic and allowed to heal by secondary 
intention. This approach is a reasonably simple one and 
it has taken a prominent position in the current treat- 
ment approaches to ectopic pregnancy. 


The use of methotrexate, is relatively new, developing 
over the last decade. This drug, a folic acid antagonist, 
is reasonably effective against rapidly proliferating tro- 
phoblastic tissue. Thus, by destroying the trophoblas- 
tic tissue, it will subsequently destroy the pregnancy. 
This has the advantage of being a non-surgical ap- 
proach, although it is not without its problems and com- 
plications (Table 78-4). 


An approach which is not often discussed, but will be 
presented here in some detail, is a /aparoscopic subto- 
tal salpingectomy. This approach has the advantage of 
being performed laparoscopically while at the same time 
preserving the fallopian tube for subsequent 
reanastomosis. In addition, it takes into account certain 
ethical considerations which Catholic patients and doc- 
tors view as important. 


For those who think that linear salpingostomy and/or 
methotrexate treatment is a great advance over the pre- 
vious approaches to the treatment of ectopic pregnancy, 
the author submits that these procedures are not any- 
where near as outstanding as sometimes promoted. The 
author has observed any number of cases over the years 
where the tube has been significantly damaged as a 
result of these procedures. 


Examples of this are shown in Figures 78-4 through 78- 
8. In Figures 78-4 through 78-6, the tubal pregnancy in 
the right fallopian tube was treated by linear salpingos- 
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Figures 78-4 through 78-6: A pregnancy is located in the mid-position of the right fallopian tube. Linear salpingostomy 
(performed elsewhere) results in the enucleation of the intratubal pregnancy (Figure 78-5) and the linear incision after 
extensive cauterization is identified in Figure 78-6 


Figure 78-6 
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Table 78-4: Types of Management for Ectopic Pregnancy 


by Associated Sequelae!” 


Partial or 


Laparoscopic 
linear complete 

Item salpingostomy Methotrexate salpingectomy 
Future pregnancy rates 50-679 50-67% 30-80% 
Repeat ectopic 7-169 - none 
Chromic ectopic 5-20% aa none 
Failure a 5-29% none 
Toxicity nia 20-30% na 
Serial B-HCGs 1-6 weeks 5-7 weeks 1-2 weeks 
Abdominal pain following teatment localized 50° localized 
Follow-up surgery nla 22% na 
Cost moderate less moderate 
1. Adapted fre Sonsiderations in the Treatment of cy. Linacre Quar- 


terly. 70-1 


: 
US, 2 


And: Collins TP: Methotrexate 
70:223-231, 2003 


nN 


tomy. Once the tubal pregnancy is enucleated (Figure 
78-5). the perimeter has been extensively 
electrocoagulated (Figure 78-6). In followup laparoscopy, 
eight months later, the area of the linear salpingostomy 
is shown in Figure 78-7. In this example, there is consid- 
erable reaction and old hemorrhage associated with this 
site and extensive adhesions of the fallopian tube to the 
right ovary. This tube, as it turned out, had significant 
salpingitis isthmica nodosa associated with it and this 
is shown in Figure 78-8. That condition is difficult to 
diagnosis at the time of the tubal pregnancy, but creates 
a very inflammatory and poor healing environment. In 


Figure 78-7 


Figure 78-9, a significantly scarified ampullary portion 
of the right fallopian tube in another patient is shown. 
In this case, the tube had been completely obstructed 
as a result of the scarring that had occurred secondary 
to the linear salpingostomy that had been performed 
about two years earlier. This tube was salvaged with 
microsurgical reanastomosis. 


The procedure for subtotal salpingectomy is shown in 
Figures 78-10 through 78-19. Once the patient is preop- 
eratively diagnosed as having an ectopic pregnancy 
which is not anticipated to resolve spontaneously, a 


Figures 78-7 through 78-8: Eight months later, diagnostic laparoscopy revealed extensive adhesions of the same fallopian 
tube that had previously been treated by linear salpingostomy (Figures 78-4 through 78-6). Now, there is extensive edema, 
hemosiderin deposition and reaction, along with adhesions to the right ovary. Endometriosis is identified in this fallopian tube 
(Figure 78-8) 


Figure 78-9 


Figures 78-9: This fallopian tube shows extensive scarring 
in the mid-ampullary portion of the fallopian tube secondary to 
linear salpingostomy. In this case, the fallopian tube was com- 
pletely blocked. Microsurgical reanastomosis did reestablish 
patency 


diagnostic laparoscopy is performed in the usual fash- 
ion with a 5-mm suprapubic port and a 12-mm 
infraumbilical port. Once the diagnosis is made (Figures 
78-10, 78-11 and 78-12), a small stab incision is made in 
the opposite lower quadrant from the ectopic pregnancy. 
In this particular case, because the tubal pregnancy is 
on the right side, the stab incision is in the left lower 
quadrant. A 12-mm port is placed in position and a 3.5- 
mm Endostapler can be placed. 


The tubal pregnancy is grasped with a 5-mm 
laparoscopic Kocher (Figure 78-13) after it has been irri- 
gated and cleaned up. The Endostapler is then placed 
in a V-like position across the fallopian tube as in Fig- 
ures 78-14 and 78-15. The Endostapler is then placed 
again on the opposite border of the ectopic pregnancy, 
Figure 78-16, and a second row of staples is put into 
position in a V-like or wedge-like fashion and the dam- 
aged portion of the fallopian tube is removed (Figure 
78-17). The damaged tube and the ectopic pregnancy 
are then removed through the left lower quadrant using 
a laparoscopic transport bag. The final appearance of 
the wedge resection (subtotal salpingectomy) is shown 
in Figure 78-19. This tube then is in a position, if itis the 
only tube remaining, to be reanastomosed at a later time, 
ifnecessary. If the contralateral fallopain tube is present, 
then this woman preserves fertility with it. 


In current approaches to the management of ectopic 
pregnancy, no consideration is generally given to the 
viability of the embryo.' The loss of the embryo is direct 
and intended in most approaches. 
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Figure 78-12 


Figures 78-10 through 78-12: At diagnostic laparoscopy in 
a patient suspected to have a right tubal pregnancy, the preg- 
nancy is identified to be in the ampullary portion of the right 
fallopian tube 
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Figures 78-13 through 78-19: 
In this series of photographs, the previous ectopic pregnancy 
has now been identified and isolated. It has been cleansed 
with irrigation and a 3.5-mm Endostapler is placed upon the 
distal margin of the ampullary ectopic and divides it in a wedge- 
shaped division. Subsequently, the Endostapler is also placed 
on the proximal margin of the diseased fallopian tube and the 
wedge of tissue is removed using an Endo-basket. The final 
appearance of this wedge incision for subtotal salpingec- 
tomy via laparoscopy is shown at Figures 78-17 and 78-19 


Figure 78-16 


Figure 78-15 


Figure 78-19 


Catholic Medical Ethics and Ectopic 
Pregnancy 

——_—] 
Catholic medical ethics has a long and honorable tradi- 
tion of approaching ethically complex and difficult is- 
sues from a completely Christian perspective with the 
purpose of providing approaches to institutions, indi- 
vidual medical practitioners and patients alike so that 
they can proceed in their daily living by looking to solu- 
tions which are consistent with that ethic.” With regard 
to ectopic pregnancy, The Ethical And Religious Di- 
rectives For Catholic Healthcare Services says: “In 
case of extrauterine pregnancy, no intervention is mor- 
ally licit which constitutes a direct abortion.” (Directive 
48).'°In addition, it says that “operations, treatments, 
and medications that have as their direct purpose the 
cure of a proportionately serious pathological condi- 
tion of a pregnant woman are permitted when it cannot 
be safely postponed until the unborn child is viable, 
even if they result in the death of the unborn child” 
(Directive 47). What constitutes a direct abortion is fur- 
ther indicated as “abortion (that is the directly intended 
termination of pregnancy before viability, or the directly 
intended destruction of a viable fetus) is never permit- 
ted. Every procedure whose sole immediate effect is the 
termination of pregnancy before viability, is an abor- 
tion, which, in its moral context, includes the interval 
between conception and implantation of the embryo” 
(Directive 45). 


For an outstanding review of this entire topic, one is 
referred to the thorough treatise on this subject by 
Pivarunas.'! 


A very brief review of one of the principles in Catholic 
medical ethics might be helpful here. This is a review of 
the principle of double effect. This principle can be ap- 
pealed to under circumstances where there is a real di- 
lemma and it is justifiably appealed to only if there is no 
alternative to the action in question.'? This principle al- 
lows one to differentiate between a prospective, double- 
effect action that is morally acceptable, because in 
choosing it, the individual would be directly intending 
the good and only tolerating the wrong-doing as an evil 
side effect versus a double-effect action that would be 
morally unacceptable because in choosing it, | would 
be directly intending the evil." 


The principle of double-effect is made up of the follow- 
ing criteria:'* 


1. The action in question must be good in its moral 
object or at least neutral. 


2. The evil consequence must not be intended. 
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Table 78-5: Catholic Teaching 
Re: Direct vs. Indirect (and Unintended) 


Abortion 
Procedure Direct or Indirect 
Linear salpingostomy Direct 
Methotrexate Direct 
Partial or total salpingectomy Indirect 


1. This analysis pre-supposes the presence of embryonic life. If embryonic 
life ts absent (see text) none of these procedures are abortive. However, 
the absence of embryonic life must be definitively diagnosed. 


3. The good consequence must not be the effect 
of the evil consequence. 


4. There must be a proportionate reason for per- 
mitting the foreseen evil effect to occur. 


In this principle, one is considering the very conse- 
quences of the action. The foreseen bad consequence 
of the cooperation must not be greater than the good 
that one intends to accomplish. The law of charity for- 
bids the Christian to risk injuring themselves or others 
without necessity. As a result, if we had no proportion- 
ate reason for being involved in a foreseen evil effect, 
we would be unnecessarily causing injury to our neigh- 
bor. 


To elaborate on this a bit further, the good effect and 
not the evil one must be directly intended, for if the one 
acting directly intends the evil effect, the act becomes 
morally wrong because of his or her evil intention. An 
evil intention corrupts any action, 


The action itself must be good, or at least indifferent. If 
the action itself is evil, then it is not acceptable. 


The good effect must not be produced by means of the 
evil effect. If the evil effect causes the good effect, then 
the evil effect is directly intended, at least as a means of 
producing the good effect. But directly to intend evil is 
always unacceptable, for we are always bound to avoid 
what is morally bad. If we directly intend evil in our 
action, then an essential part (the intention) of the ac- 
tion is evil. It may be that one’s ultimate purpose in 
performing the action is very praiseworthy, but that ul- 
timate purpose cannot change the evil nature of the 
substantially bad action which one is now placing. Evil 
may never be done, even in order that good may come 
of it. 


In looking at the four conditions of the principle of 
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double-effect with specific reference to tubal pregnancy, 
we start by recognizing that the tube is pathological in 
this situation.'* The principles of double-effect apply to 
either salpingectomy or partial salpingectomy. The first 
condition is fulfilled. for the surgeon’s intention is good. 
He or she has, as a purpose in operating, the saving of 
the mother’s life. The surgeon foresees that the fetus 
will die when the tube where it is resting is removed 
from the woman’s body, but he does not desire its death. 
This is a merely permitted evil effect. The second condi- 
tion is fulfilled for the surgeon does not intend the death 
of the embryo. That which he sets out to accomplish is 
cutting away a pathological or diseased part of the 
woman's body. The third condition is fulfilled for the 
action’s evil effect (the death of the fetus) does not 
cause the good effect (the preservation of the mother’s 
health). Whether the fetus died or not would hardly 
affect the mother’s health. And, the fourth condition is 
fulfilled, for there is due proportion between the evil 
effect and the good effect. The death of the fetus that 
will result is compensated for by the life that will be 
saved of the mother.” 


So, when working from a Catholic medical-moral per- 
spective, a procedure which results in indirect abortion, 
which is not intended but only foreseen, is allowable. In 
this situation, either salpingectomy or partial salpingec- 
tomy would be the only approaches acceptable. Both 
linear salpingostomy and the use of methotrexate would 
be viewed as direct assaults on the fetus or embryo. 


Such an analysis presupposes the presence of embry- 
onic life. If embryonic life is absent, none of these pro- 
cedures would be in any way abortive. Thus, if embry- 
onic life is absent, linear salpingostomy and the use of 


methotrexate would be morally acceptable. The deci- 
sion on which approach would be taken would be based 
entirely on medical considerations. However, the ab- 
sence of embryonic life must be definitively diagnosed. 


Establishing the Presence or Absence of 
Embryonic Life 

SS 
In considering the mode of treatment for ectopic preg- 
nancy, the Catholic physician and patient (and others 
who subscribe to these principles) would look at trying 
to establish the presence or absence of embryonic life 
as a first principle in approach to treatment. It should be 
noted that an ectopic pregnancy very often lacks an 
embryo. The embryo detection rate has been found to 
be only between 14 to 39 percent.'' A second principle 
in approach, given the absence of embryonic life, would 
be based simply on the medical aspects of the various 
approaches. 


In looking at the diagnosis of the presence or absence 
of embryonic life in ectopic pregnancy, one can estab- 
lish three basic categories: Embryonic life is present, 
embryonic life is absent, and the viability status of the 
embryo cannot be definitively determined (Table 78-6). 


Embryonic life would be definitively considered to be 
present if cardiac activity is observed using ultrasound 
approaches (transvaginal ultrasound is the best ap- 
proach in this regard). This would likely be documented 
in an ultrasound similar to that seen in Figure 78-2. 


If cardiac activity cannot be observed using transvagi- 
nal ultrasound and the B-HCG level is not rising appre- 


Table 78-6: Diagnosis of the Presence or Absence of Embryonic Life in 
Ectopic Pregnancy 


Embryonic Life Embryonic Life Not able to definitively 
Present Absent determine viability status 
e + Cardiac activity e Cardiac activity not seen e Cardiac activity not seen 


observed by 
transvaginal ultrasound 


by transvaginal ultrasound 


by transvaginal ultrasound 


and and 
e [-HCG is not rising e §-HCG is rising >25% over 
appropriately (<25% over two days 
two days) 
and and/or 
e Progesterone < 5 ng/mL e Progesterone > 5 ng/mL 


1. Adapted from: Pivarunas AR: Ethical and Medical Considerations in the Treatment of Ectopic Pregnancy. Linacre Quarterly 


70.195-209, 2003. 


* Inthe future, the ability to establish viability vs. non-viability will become more precise. 


lle 


ciably (that is, less than 25 percent rise over a two-day 
period) and the progesterone level is less than 5S ng/mL, 
it can be reasonably determined that embryonic life is 
absent. However, if cardiac activity is not seen by trans- 
vaginal ultrasound and the B-HCG is rising at a rate 
greater than 25 percent over a two-day period, and/or 
the progesterone level is greater than 5 ng/mL, then it 
cannot be definitively determined if viability exists. In 
the future, the ability to establish viability versus non- 
viability will improve from this algorithm. 


In choosing an approach to treatment, the Catholic phy- 
sician or patient (or others who subscribe to these prin- 
ciples) would definitively choose either salpingectomy 
or subtotal salpingectomy if embryonic life is present, 
or if the viability status cannot be definitively deter- 
mined. On the other hand, if embryonic life is absent, 
then any approach to treatment would be considered 
morally acceptable and the approach would be deter- 
mined based simply on medical principles alone. 


Choosing the Best 1 


In Table 78-4, the various types of management of ec- 
topic pregnancy are reported by associated sequelae. 
This compares laparoscopic linear salpingostomy, meth- 
otrexate and either partial or complete salpingectomy. 
In all of these three cases, future pregnancy rates are 
equivalent. However, repeat ectopic and chronic ectopic 
rates are quite high with salpingostomy. Failure of treat- 
ment is seen most commonly with methotrexate (but to 
some degree also with salpingostomy). Toxicity is ob- 
served with methotrexate treatment secondary to the 
medication itselfand the need to do serial B-HCG levels 
over a several-week period of time is more common with 
salpingostomy and methotrexate. In addition, methotr- 
exate is associated with abdominal pain following the 
treatment and followup surgery is frequently needed. 
While the overall cost for methotrexate treatment is less, 
the cost of either linear salpingostomy or either partial 
or complete salpingectomy would not be considered 
excessive. 


If one assigns a relative score of -1 to the various se- 
quelae listed in Table 78-4, with future pregnancy rates 
getting a zero across the board because they are equiva- 
lent to each of the different procedures, linear salpin- 
gostomy scores a-4, methotrexate scores a-5 and either 
partial or complete salpingectomy scores -1. 


Another approach that can be used in patients who do 
not have an opposite fallopian tube (perhaps either con- 
genitally absent or more likely, previously removed sur- 


gically), would be a subtotal salpingectomy combined 
with microsurgical reanastomosis at the same time. 


The author’s view towards these various approaches 
medically is biased by the outcome of a patient who 
was treated at a very outstanding medical institution by 
linear salpingostomy as the initial form of treatment. 
However, a chronic ectopic developed following this 
and she was subsequently treated with methotrexate. 
This went on over a six to seven-week period of time 
with multiple visits to the emergency room because of 
abdominal pain and bleeding. Eventually, she returned 
to the Pope Paul VI Institute for further evaluation and 
treatment. At the time of exploration, she had a chronic 
pelvic hematoma with extraordinary scarring and de- 
struction of the entire anatomy of the reproductive sys- 
tem. The chronic, encapsulated hematoma filled the en- 
tire pelvis with its destructive force. This longstanding 
infertility patient had her fertility completely destroyed 
as a result of that treatment. 


Transplantation of a Tubal ie seal Mt 


Many have asked whether or not it is possible to trans- 
plant the tubal pregnancy back into the uterus and al- 
low the embryo to survive. There have been two suc- 
cessful cases reported in the medical literature of the 
transplantation of an embryo back into the uterus with 
subsequent birth of a liveborn baby.'*'° Thus, the pos- 
sibility of this occurring does exist. However, research 
has not been undertaken in an ongoing fashion which 
would allow this procedure to be acceptable at the 
present time. 


The early pregnancy develops in a microaerophilic en- 
vironment.'’ Thus, the possibility of transplanting an 
embryo from the tube (or other location at its earliest 
stages) back into the uterus would appear to be feasible 
and that hypoxia would not be problematic. However, 
there are multiple other difficulties that it poses. For 
example, one would need to be precise in identifying 
the presence or absence of a viable embryo. One would 
need to develop a technique which would be 
nontraumatic to the transplantation of the embryo and, 
subsequently, there would need to be further evidence 
that the uterus would provide the vascular attachments 
and ongoing nutrition necessary for the survival of the 
embryo itself. 


The author has attempted this on two occasions. In 
both cases, the transplant was accomplished through a 
small transfundal incision into the intrauterine cavity 
using a nasal speculum to hold open the incision and 
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the pregnancy was transplanted into the uterus. How- 
ever, on both occasions, the transplants were unsuc- 
cessful. 


In the first case, in retrospect, it appears that there was 
not an embryo to begin with. In the second case, it was 
found that the chorionic tissue associated with the em- 
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Recurrence of Endometriosis 
after PEARS 


Fe ie the actual recurrence of endometriosis 
following either a surgical or medical treatment is 
difficult, if not impossible. While studies have shown a 
recurrence rate varying from 0 to 85 percent following 
conservative surgery for endometriosis at laparotomy," 
'S and recurrence rates of 0 to 33 percent following op- 
erative laparoscopy,'*** most of these studies are deeply 
flawed. 


First of all, many of the studies were performed years 
ago prior to the current understanding of the visualiza- 
tion of endometriosis. Secondly, the studies are invari- 
ably performed only on those individuals who have some 
reason to come back for repeat laparoscopy or who have 
a recurrence of symptoms. Neither of these two ap- 
proaches will give a definitive answer with regard to the 
recurrence rate following medical or surgical treatment 
of endometriosis. 


The only way to determine this would be to administer 
a form of treatment following laparoscopic documenta- 
tion of all of the exact locations of the endometriotic 
lesions and then, at a prescribed time later (preferably at 
least 18 months or more later), a second-look 
laparoscopy would be conducted on ail patients who 
where originally prescribed the treatment. Only in this 
way, could a comparison of the before and after 


laparoscopies be made and the actual recurrence rate of 
the endometriosis. To the author’s knowledge, no such 
study has yet been performed. 


At the Pope Paul VI Institute, the only approach avail- 
able to us has been the findings at repeat laparoscopy. 
In that regard, it has been found that patients who have 
come to us, having been previously treated by 
laparoscopic cauterization, GnRH agonist, or danazol, 
have had a nearly universal recurrence rate (Table 79-1). 
In this study group of 76 patients treated with one or a 
combination of the above programs, 75 of them contin- 
ued to have endometriosis at the subsequent 
laparoscopy. These laparoscopies were performed on 
average 2.12 years following the previous laparoscopic 
cauterization and 2.46 years following the previous ad- 
ministration of GnRH agonists. 


Examples of the type of recurrence that have been ob- 
served are seen in Figure 79-1 through 79-4. It has been 
observed that on a number of occasions, the endometrio- 
sis has presented as quite severe and similar to that 
shown in Figure 79-4. In each of these cases, the treat- 
ments were administered by outside physicians. 


In a somewhat similar fashion, although more detailed 
and specific, the recurrence rate following laser 


1069 


1070 


The Medical and Surgical Practice of NaProTECHNOLOGY 


Figure 79-1 


Figure 79-1: Recurrent endometriosis in the posterior cul- 
de-sac four months following laparoscopic cauterization 


Figure 79-3 


Figure 79-3: Recurrent endometriosis in the left posterior 
cul-de-sac four years following cauterization and leuprolide 
acetate 


laparoscopy (with KTP laser) and laser laparotomy (with 
CO, laser) involving PEARS techniques, the percent- 
age of recurrences in the first was 71.4 percent and in 
the second, 55.6 percent (Table 79-2). When comparing 
the results of surgical NaProTECHNOLOGY, against the 
patients who had been treated by cauterization, GnRH 
agonist or danazol, the percentage of recurrence was 
much higher in the latter group and the difference is 
statistically highly significant (Table 79-3). 


The degree to which the endometriosis recurred was 
further evaluated. The endometriosis score (using 
AFSr**) at the time of initial surgery was 9.6 for the laser 
laparoscopy group and 24.4 for the laser laparotomy 
group. At second-look laparoscopy, which was con- 
ducted at an average of 36.7 months following the first 
laser laparoscopy or 38.3 months following the initial 


Figure 79-2 


Figure 79-2: Recurrent endometriosis on the posterior bladder 
four years following cauterization and leuprolide acetate 


Figure 79-4 


Figure 79-4: Severe endometriosis involving an endometrioma 
of the left ovary and extensive lesions on the left lateral pelvic 
wall, left posterior broad ligament, and left posterior uterus, 
eight years following leuoprolide acetate therapy. 


laparotomy, the endometriosis scores were 2.9 for the 
laparoscopy group and 4.9 for the laparotomy group 
(Table 79-4). The difference in the endometriosis scores 
at second-look laparoscopy were significantly lower 
than at the time of the original surgery. Thus, the recur- 
rences, overall, were significantly less in degree com- 
pared to those observed following traditional treatment. 
Furthermore, when these were compared to the total 
endometriosis scores of those patients who had been 
previously treated by cauterization, leuprolide and/or 
danazol (mean total score=13.4 at follow-up 
laparoscopy), the degree to which endometriosis had 
persisted or recurred was also significantly less 
(p<.0001). 


A further evaluation of this was conducted by review- 
ing videotapes taken at the time of the initial laparoscopy 


and at the follow-up second-look laparoscopy (Table 
79-5). In 29 patients who underwent laser laparoscopy. 
112 laser vaporization sites were evaluated. At follow- 
up laparoscopy, 87 (77.7%) of these sites showed no 
recurrence of endometriosis. There were 25 sites (22.3 
percent) which did show some degree of endometriosis 
at the site where the laser vaporization occurred. 


In those patients who underwent laser laparotomy, there 
were 83 sites identified where excision of endometriosis 
was undertaken. These were, in effect, marked by the 
presence of the permanent Prolene suture which was 


used to repair the peritoneum or the ovary at the time of 


the original surgery. This was evaluated in 18 patients. 
There were 83 sites where endometriosis had been ex- 
cised. Of those, 77 (92.8%) showed no evidence of sub- 


Table 79-1: Finding of Endometriosis at 
Repeat Laparoscopy when Previously 
Treated with Laparoscopic Cauterization, Lupron, 
Danazol and/or Synarel' 


Number and 
Percent with 
Endometriosis 
Total at Repeat 
Number Laparoscopy 
Type of Treatment n n % 
Cauterization of implants 37 37 100.0 
Leuprolide 12 12 100.0 
Cauterization and leuprolide 16 15 93.8 
Danazol 7 7 100.0 
Cauterization and danazol 2 2 100.0 
Cauterization, danazol, nafarelin 1 1 100.0 
Leuprolide, danazol 1 1 100.0 


Totals 76 75 98.7 


1. Patients treated elsewhere and informaton obtained from review of medical 
records 


Table 79-2: Absolute Incidence of 
Recurrence of Endometriosis in Subgroup of 


High-Risk Patients' 


Number with Number with 


Recurrence No Recurrence 
Type of Surgery n % n % 
Laser laparoscopy’ (n=28) 20 71.4 8 28.6 
Laser laparotomy’ (n=18) 10 55.6* 8 444 


1. Includes only patients who had second-look laparoscopy because of persis- 
tent infertility and/or pelvic pain 


2 With laser vaponzation of endometrial implants 
3. With excision and removal of endometrial implants. 
4, p=.2700, chi-square analysis, when compared to laser laparoscopy 
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sequent endometriosis. There were only six sites (7.2 
percent) which showed endometriosis at the site of the 
previous excisional area. Evaluating the recurrence in 
this fashion showed that the excision of the endometrio- 
sis revealed a significantly lower recurrence rate at the 
site of excision than when the group was compared to 
laser vaporization at laparoscopy (p=.0044, chi-square 
analysis). 


This is further evaluated by classifying the type of 


endometriotic lesions which were observed at the time 
of the second-look laparoscopy following surgical treat- 
ment. These were divided into areas which would be 
considered persistent areas of endometriosis because 
they were located at the same site as the previous exci- 
sion or vaporization or new areas because these were 


Table 79-3: Summary of Persistent or New 
Endometriosis in Patients 
Treated Traditionally and 
Those Treated with Surgical NaProTechnology 


% with Persistent or 


Type of Treatment New Endometriosis 
Traditional (n=76) 98.7 
Surgical NaProTechnology (n=46) 65.2! 


1 p<.0001. chi-square analysis 


Table 79-4: Total Endometriosis Scores at Second- 
Look Laparoscopy by Type of 
Surgical (or Treatment) Approach 
Total Endometriosis 


Total Endometriosis Score: After Surgery 
Type of Surgery  Score:BeforeSurgery (or Treatment) 


Previous cauterization, na? 13.4’ 
leuprolide and/or 
danazol’ 
Laser laparoscopy 96 2.9° 
Laser laparotomy 244 49 


1. Treatment was provided elsewhere, but follow-up laparoscopy was 
performed at Pope Paul VI Institute 


2 n/a=notavailable 


3. p<.0001 when compared to total endometnosis score treated by surgical 
NaProTECHNOLOGY (13.4 vs. 2.9 or 13.4 vs. 4.9) 


4 p<.0001, when compared to score before surgery (Wilcoxon Rank-Sum 
Test) (n=28) 


5. p<.0003, when compared to score before surgery (Wilcoxon Rank-Sum 
Test) (n=14) 
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Table 79-5: Recurrence of Endometriosis at Time of 


Second-Look Laparoscopy by Treatment Specific Site 


Follow-up Laparoscopy 


Endometriosis Endometriosis 
Not Present at Site Not Present at Site Total 
n n % n % 
Laser laparoscopy with 87 25 22.3 112 100.0 
vaporization of sites' 
(n=29) 
Laser lapaotomy with 77 6 7.2 83 100.0 


excision of endometriosis 
sites’ (n=18) 


1. Before and after videotapes were reviewed with careful localization of sites 


2 Before and after videotapes were reviewed and excision sites were identified by presence of perma- 


nent Prolene sutures used in the excisional surgery. 


3. p=.0044 chi-square, when compared to laser laparoscopy. 


areas of endometriosis which were not observed mac- 
roscopically at the previous laparoscopy and revealed 
themselves at the time of the second-look laparoscopy. 
The persistent areas were further classified as either 
moderate ( 1.0 to 2.0 cm) or small (< 1.0 cm) in size. There 
was also a separate classification of a new cluster. This 
represented several very small lesions of endometriosis 
which were new but located in a cluster in the same 
anatomic proximity at the second-look laparoscopy. An 
example of a small, persistent hemosiderin deposit is 
shown in Figure 79-5. 


In further evaluating this, it was noted that persistence 
was more common in patients treated by laser 
laparoscopy than they were when treated by laser lap- 
arotomy and excision and removal of the previous 
endometriotic lesions. The percentage of lesions which 
were persistent lesions at the time of second-look 
laparoscopy when the patient was treated by laser 
laparoscopy was 51.0 percent. In those patients treated 
by laser laparotomy, the persistent areas represented 
only 18.2 percent of the observed endometriotic lesions 
(p=.0026, chi-square analysis), Thus, when recurrence 
is observed following surgical excision, the recurrences 
are much more likely to be new areas of endometriosis 
following laser laparotomy and persistent areas of en- 
dometriosis following laser laparoscopy. 


In fact, the term “recurrence” is itself somewhat prob- 
lematic. In many cases, the endometriosis appears to be 
more persistent than a true recurrence. That is, it ap- 
pears to be present perhaps because of either an incom- 
plete vaporization or inexact excision. These latter situ- 
ations will occur with every surgeon. That is partly the 
nature of endometriosis surgery at the present time. At 


the same time, the new areas of endometriosis, being 
more common in the laser laparotomy group, might very 
well be related to the fact that those patients who un- 
derwent major surgery for excision of their endometrio- 
sis had much higher endometriosis scores to begin with 
showing that the endometriosis at the start was much 
more extensive. 


Perhaps, what is most revealing in this analysis, is the 
fact that the persistence or development of new areas in 
the treatment of endometriosis using PEARS tech- 
niques, almost invariably results in very small areas of 
either persistence or the development of new areas. In 
fact, of all of the recurrent sites evaluated (whether by 
laser laparoscopy or laser laparotomy, n=82), 77 of them 
were /ess than | cm in size (93.9%). Almost invariably, 
when this is observed, it can be treated by follow-up 


Figure 79-5 


Figure 79-5: Asmall hemosiderin deposit 18 months following 
previous laser vaporization of endometrial implants on the left 
posterior bladder. 
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laser vaporization of the endometriosis by laparoscopy. 


For those who are concerned about the recurrence of 
endometriosis necessitating multiple ongoing opera- 
tions, especially laparotomies, with surgical 
NaProTECHNOLOGY that simply is not the case. Keep 
in mind that the group of patients presented here are 
only those who actually came to second-look 
laparoscopy. The others had no need for a second-look 
laparoscopy. This represents the overwhelming major- 


ity of cases treated either by laser laparoscopy or laser 
laparotomy. 


At the same time, those patients who have been treated 
by surgical NaProTECHNOLOGY have fewer recurrences 
than those treated in the traditional fashion, and most 
importantly, the recurrences are very minimal (Table 79- 
6). This is important because it gives strength to the 
position that endometriosis can be effectively treated 
surgically with good results and a decreased need for 
subsequent surgical treatment. 


Table 79-6: Classification of Endometriotic Lesions 
Observed at Second-Look Laparoscopy 
Following Surgical Treatment 


Classification of 


Endometriosis (n=29) 
n 

Moderate’ persistence 5 

Smal? persistence 14 


Small hemosiderin persistence 6 


Small new area 21 
Small new hemosiderin 1 
New cluster® 2 
Totals 49 
1, Moderate = 1.0- 2.0 cmin size. 

2 Small=< 1.0 cmin sizes 

3, 

4 


Chi-square 
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Chronic Pelvic Pain and Dysmenorrhea 


hronic pelvic pain is usually defined as pain in the 

pelvic region which is not menstrual in origin, but 
does have a duration of at least three months and/or 
menstrual pain which is at least six months in duration. ' 
This chapter will focus on chronic pelvic pain which is 
predominantly menstrual in presentation but often as- 
sociated with pelvic pain throughout the course of the 
menstrual cycle as well. 


Itis difficult to determine exactly how many women suf- 
fer from these types of problems or difficulties. How- 
ever, one estimate is that 9,200,000 women suffer from 
this each year in the United States and about one-third 
of them will eventually seek medical care.' In addition, 
there is a huge economic impact since this pain can also 
affect various components of a woman’s life. If one puts 
the cost of medical care, the effect on a woman’s life and 
her productivity at work, the economic impact would 
reach into the billions of dollars.’ 


In approaching this condition, one must obtain a good 
medical history. In the form used by the Pope Paul VI 
Institute, found in Figure 80-1, obtaining important in- 
formation with regard to the severity of the pelvic pain 


can be very helpful. With the use of an orderly means of 


obtaining such information, one can determine the loca- 
tion of the pain and its overall severity. Furthermore, 


one can determine if previous medications have been 
used such as non-steroidal anti-inflammatory agents or 
oral contraceptives. Following this, a good physical 
examination is also important. This includes, of course, 
a pelvic examination, where masses in the pelvic area, 
such as ovarian cysts or other masses might be identi- 
fied. At the same time, various types of tenderness within 
the pelvic area can also be ascertained, such as focal 
adnexal tenderness, tenderness or nodules of the pos- 
terior cul-de-sac, tenderness with manipulation of the 
uterus and tenderness over the bladder. 


The first approach to most of these patients will be the 
use of non-steroidal antiinflammatory agents. Because 
of the increase in prostaglandins that are associated 
with the dysmenorrhea, these medications will often be 
helpful or effective. Other approaches that are often 
promoted include the use of oral contraceptives or go- 
nadotropin-releasing hormone GnRH agonists.” How- 
ever, while both of those approaches can be tempo- 
rarily helpful in pain relief, they offer no long-term ef- 
fect. Furthermore, they only suppress the symptoms 
while ignoring the underlying disease. 


In reviewing the patient’s history, it is also important to 
inquire about premenstrual symptoms (see Chapter 29). 
It is quite common that women with severe dysmenor- 
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PELVIC PAIN SCALE 
POPE PAUL VI INSTITUTE 


Patient's Name: 
Date: 
Diagnosis: 
Intervening Rx: 


No Moderate Severe Debilitating 
Pain Pain Pain Pain 


PAIN SCORE 


. Menstrual Cramps 
. Pelvic Pain (other than cramps) with menstruation 
. Low backache with menses 


. Are you genitally active? Yes. No. 
If yes, pain with intercourse with deep penetration 


5. Pain with bowel movements, especially during menstruation 


6. Do you experience period pain or low backache during the week 
leading up to menstruation? Yes No If yes, how severe? 


- Do you have pelvic pain between menstrual periods? Yes No. 
If yes, how severe? 


. Do you have pelvic pain at the time of ovulation? Yes No 
If yes, how severe? 


J UU WLU 


. Do you have any of the following additional symptoms at the time of your period? 
Constipation 
Diarrhea 
Intestinal Cramps 
Pelvic Pain with Exercise 


10. How many days each month do you experience some type of pelvic pain? 


11. How many days each month do you feel good? 


12. Which of the following medications have you taken for this pain and how effective have they been? 


EFFECTIVENESS 


NO SOME GOOD 
MEDICATION EFFECT EFFECT EFFECT 


Anaprox 

Motrin 

Aspirin 

Codeine 

Birth Control Pills 
Other 


THANK YOU FOR YOUR TIME! 


Prepared by 
Pope Paul VI Institute For the Study of Human Reproduction 


Figure 80-1: The pelvic pain scale used at the Pope Paul VI Institute. 


thea and pelvic pain will also have fairly significant pre- 
menstrual symptoms. In fact, it is not at all uncommon, 
when they begin to chart their cycles using the 
CREIGHTON MODEL FertilityCare™ System to also 
have limited mucus cycles, variable length post-Peak 
phases and eventually, if measured, suboptimal proges- 
terone production by the corpus luteum. It is thought 
that these symptoms occur as a result of the chronic 
stress which occurs secondary to the presence of the 
chronic pain pattern. In addition to that, it is also impor- 
tant to investigate the possibility that there may be some 
past history of childhood sexual abuse or post-trau- 
matic stress disorder.** Women with chronic pelvic pain 
can demonstrate hypothalamic-pituitary-adrenal axis 
alterations that parallel and partly contrast neuroendo- 
crine correlates of post-traumatic stress disorder.’ 


Abnormalities at the time of diagnostic laparoscopy 


have been reported in anywhere from 9 to 80 percent of 


these procedures with chronic pelvic pain and dysmen- 
orrhea.*® The Association of Professors of Gynecology 
and Obstetrics (APGO) have noted that such wide vari- 
ability in the identification of intra-abdominal abnor- 
malities suggests a considerable variability in diagnos- 
tic skill, surgical skill and clinical expertise of the practi- 
tioners involved.’ 


The need for laparoscopy for diagnosis and treatment 
of these women continues to be a subject that remains 
under considerable debate.’ Nonetheless, a significant 
proportion of patients who undergo laparoscopy will 
be found to have endometriosis.*° 
the surgeon’s experience and ability to identify en- 
dometriosis, however, must be taken into account and 
patients, specifically, should work toward seeing phy- 
sicians who are specifically trained in the identification 
and treatment of endometriosis. Furthermore, it is sug- 


The inadequacies of 
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gested here that skills in “near contact” laparoscopy be 
available to the surgeon undertaking this care. It is also 
thought that laser laparoscopic skills are very helpful. 


The causes of pelvic pain can be multiple. In our own 
experience, the overwhelming majority of our patient 
population with these symptoms have endometriosis. 
There may be other situations in which the cause is 
pelvic adhesive disease, perhaps secondary to either 
previous pelvic infection or a previous surgical proce- 
dure, such as the adhesions that form following cesar- 
ean section when the peritoneum is not closed. All of 
these situations are amenable to treatment so long as a 
good diagnosis is made and the approaches outlined in 
this textbook under the section, Surgical 
NaProTECHNOLOGY can be used. 


We are reporting here on a series of 234 patients who 
have chronic and severe pelvic pain and dysmenorrhea 
secondary to endometriosis. These patients were treated 
either by laser laparoscopy (n=152) or by laser laparo- 
tomy (n=82). The age, gravidity and an outline of the 
symptoms present is found in Table 80-1. The age and 
gravidity of these two populations and the distribution 
of their symptom complexes were not statistically dif- 
ferent. 


The decision to treat this either by laser laparoscopy or 
by laparotomy and excision of the endometrial implants 
is made based upon the extent of endometriosis and the 
location of the endometrial implants. If the endometrio- 
sis is fairly mild and does not involve the fallopian tube, 
ovary, anterior rectum (or any other part of the bowel), 
or is not overlying the ureter, then laparoscopic laser 
vaporization of the endometrial implants is used. When 
the endometriosis is more extensive involving en- 
dometriomas on the ovary, endometriosis on the ante- 


Table 80-1: Chronic and Severe Pelvic Pain and Dysmenorrhea 
Secondary to Endometriosis: Treated Surgically by Laser Laparoscopy 
(LUNA) or by Laser Laparotomy (with LUNA) 


Laser Laparoscopy 


Mean age 
Mean gravidity 


Symptoms present 


Severe dysmenorrhea 

Low backache 

Pain 3 or more days before period 
Pain bad at ovulation 

Rectal pain 


30.0 years 


Laser Laparotomy 


N N 
152 82 
29.3 years 
1,22 1.10 
Percent Percent 

82.2 87.7 
22.9 26.0 
19.5 14.0 
19.5 14.0 
11.2 11.0 
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Table 80-2: Chronic and Severe Pain and Dysmenorrhea in 
Younger Women (20 Years Old or Younger) Often Treated with 
Birth Control Pills (N=19) 


Number of patients evaluated 


Number with endometriosis 


Symptoms present 


Severe dysmenorrhea 


Pain 3 or more days before period 


Low backache 
Rectal pain 


17 (89.5%) 
8 (33.4%) 
4 (16.7%) 
3 (12.5%) 


rior rectum (which is particularly painful), fallopian tube 
endometriosis, or endometriosis on the terminal ileum 
or cecum or overlying the ureter, then laparotomy with 
excision of endometrial implants is used. 


In both cases, a laser uterosacral nerve ablation (LUNA) 
is also performed. This procedure denervates the pelvic 
area and assists in the reduction of pelvic pain. 


A subgroup of the patients in this population were a 
group of young women 20 years of age or younger 
(n=19). The mean age of this group was 17.4 years and 
the breakdown of symptoms is somewhat different than 
in the older population. While dysmenorrhea is still the 
prominent symptom, pain prior to the onset of men- 
struation was observed more commonly and low back- 
ache a little less commonly. Rectal pain was about the 
same (Table 80-2). 


When considering such issues as absence from school 
or activity being clearly inhibited, there was a statisti- 
cally significant difference in those young women who 


Table 80-3: Other Aspects More Prevalent in 
Younger Women (20 Years Old or Younger) 
Compared to Older Women 


% Older % Younger 
Women Women 
(n=133) (n=19) 


Absence from school or work 3.1 15.8" 
Activity clearly inhibited 45 31.6? 
1. Chi-square = 6.183; p=.0129—when compared to a rate of 3.1 percent 
in women over 20 years of age. 


2 Chi-square=16.75; p=<.0001 — when compared to a rate of 4.5 percent 
in women over 20 years of age. 


were 20 years of age or younger versus those who were 
over 20 years of age. In this case, the younger women 
missed school or work at a significantly higher rate than 
the older women did and indicated that their activity 
had been clearly inhibited at a much higher rate as well 
(Table 80-3). It should be pointed out that this is, in 
some ways, not too unexpected in a younger popula- 
tion where the maturity level is lower. 


Each of the young women in the population had been 
previously treated with oral contraceptives and contin- 
ued to have pain or did not wish to continue any further 
on oral contraceptives. 


The LUNA Procedure: Technical Details 


In doing a laser uterosacral nerve ablation (LUNA), there 
are some technical details that are extremely important 
to be implemented. In Figures 80-2 and 80-3, the proce- 
dure is shown when performed by laser laparoscopy. 
The following details are important: 


|. The uterosacral ligaments are best identified when 
the uterine manipulator, which is placed within the 
uterus, is lifted upwards and the ligaments are placed 
on stretch. In this way, one can also identify whether 
or not the uterosacral ligaments are well developed 
or not. It has been the author’s practice not to per- 
form LUNA procedures in patients who have rela- 
tively undeveloped uterosacral ligaments. It is re- 
served only for those patients who have well-devel- 
oped ligaments. 


i) 


The ureter on both the right and the left pelvic wall 
needs to be positively identified. This is best identi- 


es) 
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Figure 80-2 


N] 


Figure 80-3 


Figures 80-2 and 80-3: Grasping of the uterosacral ligament, left (Figure 
80-2) and right (Figure 80-3) and its subsequent division with an Nd:YAG 


laser at the time of laparoscopy 


fied by placing the laparoscope at the pelvic crest 
and identifying the ureter at that position, then fol- 
lowing it down over the lateral pelvic wall and as it 
moves into the broad ligament. In this way, one can 
identify the anatomic location of the ureter as some- 
thing completely separate from the uterosacral liga- 
ment. Keep in mind that the uterosacral ligament 

its size and shape, can look very much like the ureter 
and, also keep in mind, that on occasion, the ureter 
runs very close (just lateral) to the uterosacral liga- 


ment. 


Using a 5 mm grasping instrument through the su- 
prapubic trocar, the apex of the uterosacral ligament 
can be grasped. With this grasping instrument, it is 
also easy to make certain that you have only the 


uterosacral ligament and are completely away from 


the ureter. Furthermore, once the uterosacral liga- 
ment is grasped, it is pulled medially away from the 
ureter, so there is no possibility of injuring the ure- 


ter when the laser is used. 


The choice of laser in doing a LUNA procedure ts of 
some importance. The author would suggest using 
a Nd:YAG laser for this purpose. The Nd: YAG laser 
has a better ability to coagulate blood vessels than 
does the KTP or the CO, laser. There is an artery 
that runs through the uterosacral ligament and will 
bleed if attention to detail is not undertaken. There 
are two things that help reduce bleeding significantly 
from the uterosacral artery. The first is the grasping 
of the ligament which reduces the size of that artery 
when it is transected and the second is the use of 
the YAG laser which helps coagulate it. On occa- 
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sion, bleeding will still occur, although rarely of any 
great significance. Nonetheless, it should be cau- 
terized to make sure there is no bleeding at the end 
of the procedure. 


In doing a LUNA procedure, it is important to perform it 
as close to the attachment of the uterosacral ligament to 
the lower portion of the cervix as possible. This will 
reduce any injury to pelvic vessels or veins. 


When performing a LUNA procedure at the time of lap- 
arotomy, the technique is somewhat different. The uterus 
is elevated so that the uterosacral ligaments are once 
again placed on stretch and this way they can be easily 
identified. The attachment of the uterosacral ligament 
to the lower portion of the uterus and cervix is then 
grasped with two Stille clamps in close approximation 
to each other. When doing these procedures at laparo- 
tomy, we have used a CO, laser and so the division of 
the uterosacral ligament between the Stille clamps is 
conducted with a CO, laser set at 20 watts of continu- 
ous energy power. Once the ligaments have been di- 
vided, then the portion of the ligament which is in the 
two Stille clamps is stick-tied using a 2-0 Chromic liga- 
ture to obtain good hemostasis for the uterosacral ves- 
sel. Once that is complete, the entire surface area is re- 
peritonealized using a 4-0 Prolene re-peritonealizing su- 
ture as previously described. 


Results 

_ 
The results of this approach have been outstanding. Of 
course, it is not just the result ofa LUNA procedure, but 
rather the laser vaporization of all endometrial implants 
as identified by laparoscopy or the surgical excision 
and repair of the areas of endometriosis identified at the 
time of laparotomy along with the LUNA procedure that 


account for the success. The results of treatment are 
shown in Table 80-4. 


The pain scores prior to laser laparoscopy averaged 
2.71 (ona scale of 3 where 3=severe pain). Laser laparo- 
tomy was 2.74. There was no statistically significant 
difference between these two. However, in the follow- 
up over the first year, the pain scores ranged from 0.84 
to 1.4 which is in the mild range. In each case, the reduc- 
tion in pain with this approach was highly statistically 
significant (p<.0001). For most patients, this results in 
long-term pain relief. However, in some cases, pain will 
return as the endometriosis returns and subsequent 
laparoscopy may be necessary. In our experience, how- 
ever, the need for repeat laparoscopy has not been com- 
mon, 


In Table 80-5, the incidence of hysterectomy is shown. 
Indeed, there are some patients who do not get better 
following these treatments. The incidence of hysterec- 
tomy in the laser laparoscopy group was 12.2 percent, 
while in the laser laparotomy group was 10.2 percent 
(not statistically significantly different). Almost invari- 
ably, the reason for the hysterectomy proved to be ad- 
enomyosis. Adenomyosis, which can cause central dys- 
menorrhea, and is often associated with endometriosis, 
does not respond to surgical excision or vaporization of 
endometrial implants and a LUNA procedure. However, 
the incidence of hysterectomy is quite low in this over- 
all population of patients (Table 80-5). This is graphi- 
cally portrayed in Figure 80-4. 


Final Comment ————————s 

Many years ago, when the author was in training as a 
young obstetrician-gynecologist, the thought of a 
woman with pelvic pain was, in some ways, quite dis- 


Table 80-4: Pain Scores following Surgical Treatment of Endometriosis for 
Chronic and Severe Pelvic Pain and Dysmenorrhea 


Prior to First 
surgery 3 months 
Laser laparoscopy 2.71' 1.05 
(n=152) 
p-value” <.0001 
Laser laparotomy 2.74’ 0.84 
(n=82) 
p-value” <.0001 


Second Third Fourth 
3months 3months 3 months 
1.18 1.13 14 
<.0001 <.0001 <.0001 

1.04 0.82 ISN? 
<.0001 <.0001 — 


1. Pain scores are: 0=no pain; 1=mildpain; 2 moderate pain; 3=severe pain 
2 Mann-Whitney U Test for Difference in Medians—comparing pain scores before and after surgery. 


3. ISN=insufficient numbers. 


Table 80-5: Incidence of Subsequent Hysterec- 
tomy in Patients with Chronic and Severe 
Pain and Dysmenorrhea Treated Surgically 

(Patients with Long-term Follow-up) (N=226) 


Hysterectomy No hysterectomy 
% 


n % n 
Laser laparoscopy’ 18 130 87.8 
Laser laparotomy’ 8 70 89.7 


1. Four patients lost to foliow-up 
2 Four patients lost to follow-up 
3. Chi-square -. 1822; p=.6695, 


Chronic and Severe Pelvic Pain from Endometriosis 


Treated Surgically 


Laser Laparoscopy (N=152) 


Severity of Pain Score 


Before ist 2nd ard 4th Before ist 2nd 
surgery 3mos. 3mos. 3 mos. 


Following Surgery 
p-values all <.0001 


surgery 3mos. 3mos. 3mos. 3 mos. 


Following Surgery 
p-values all <.0001 


Figure 80-4: The outcome of patients treated surgically for endometriosis 
either by laparoscopy or laparotomy with chronic and severe pelvic pain, 
endometriosis and also having surgery and a LUNA procedure. 


Laser Laparotomy (N=82) 
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turbing. It was thought that no matter what anyone did, 
only 50 percent would get better, while 50 percent would 
continue to experience pain. Over the years as more 
experience was obtained and the use of diagnostic lap- 
aroscopy was implemented to try to establish the un- 
derlying cause, the eventual outcome for these patients 
was significantly better than previously thought. In fact, 
with a good “near contact” laparoscopic procedure, one 
can usually identify the underlying causes of the pelvic 
pain. With treatment of those underlying causes, the 
patient can expect to become better. The most complex 
portion of this is the psychosomatic component of it. 
While the author are hesitant to suggest that some of 
the pain factors may be psychosomatic, there clearly 
can be an overlying factor of psychosomatic pain in 
some patients. This is often difficult to pinpoint through 
the first several visits, and it only affects, in our experi- 
ence, a small percentage of patients. How- 
ever, it is good if one can work closely witha 
clinical psychologist who might be able to 
be of assistance in cases such as this. With 
the appropriate psychological support and 
care, these patients can also get better. It is 
important to keep in mind that whether or 
not the pain is organic or psychosomatic in 
origin, it is still pain. Thus, the pain and its 
underlying causes must be addressed. With 
a sound and organized approach to this and 
the use of good surgical technique, excellent 
results can be anticipated. Commonly, women 
with severe pelvic pain and/or dysmenorrhea 
can have significant associated hormone 
dysfunctions that cause premenstrual syn- 
drome which in time decreases their ability 
to cope. Having them chart their cycles and 
doing a targeted hormone assessment can 
be very helpful. Appropriate hormone sup- 
port can also improve this significantly. An 
example is presented in Figure 80-5. 


ard 
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Figure80-5: This 17-year-old woman has severe dysmenorrhea and associated premenstrual syndrome. She had a laser 
laparoscopy and a LUNA procedure to treat her dysmenorrhea with excellent results. Her CrMS chart revealed a mucus cycle 
score of 4.0 and a post-Peak progesterone sum of 36.0 ng/mL and a mean of 7.2 ng/mL. In the second cycle of Figure 80-5, she 
was given HCG 200 units IM on Peak +3, +5, +7, +9 with a prolongation of her post-Peak phase and an amelioration of her 
premenstrual symptoms. Taken in total, she felt much better 
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Preventing Pelvic Adhesions: 
The Cornerstone of Surgical 
NaProTECHNOLOGY 


‘Be the last 10 to 15 years, there has been a move 
ment in gynecologic surgery toward the use of op- 
erative laparoscopy techniques for the treatment of dif- 
ferent conditions including those related to endometrio- 
sis and pelvic adhesive disease. The experience at the 
Pope Paul VI Institute with operative laparoscopy per- 
formed at the Institute and in review of other physician’s 
results, suggests that extensive operative laparoscopy 
is associated with the significant formation of pelvic 
adhesions. This is mostly related to that portion of the 
surgical technique which does not allow the 
reperitonealization of tissues or the appropriate closure 
of the ovarian capsule or the uterine serosa. 


In addition, really good operative laparoscopy is tech- 
nically quite difficult. Only those surgeons who are able 
to do multiple cases on a regular basis are able to de- 
velop their skills sufficiently. For the general gynecolo- 
gist, itis specifically problematic to develop these skills 
in such a way so that outstanding results can be ob- 
tained. Thus, it is important to properly select patients 
who are to be treated laparoscopically and not be afraid 
to treat patients with laparotomy so long as good adhe- 
sion prevention techniques are being used. These have 
been previously discussed in this textbook and will not 
be discussed again at this time. It is important, however, 
to review the results of surgical NaProTECHNOLOGY 


as it has progressed in the research done at the Pope 
Paul VI Institute. 


In those patients who were operated on with severe 
pelvic adhesive disease using the basic 
NaProTECHNOLOGY anti-adhesion techniques from 
1985 through 1993, the total adhesion score at the time 
of the initial surgery was 33.8. At second-look 
laparoscopy, the adhesion score significantly decreased 
to 18.1 (p<.001) (Table 81-1). 


However, in the mid-1990s, more extensive use of 


Gore-Tex was implemented in the surgical 
NaProTECHNOLOGY program at the Pope Paul VI In- 
stitute. A followup group of patients who had a total 
adhesion score of 33.3 at the time of initial surgery (not 
statistically different than the previous group), had 
followup adhesions scores at second-look laparoscopy 
of 6.0 (p<.0001). When comparing the total adhesion 
score at second-look laparoscopy between the earlier 
group (1985-1993) and the later group (1994-2004), there 
was a further significant reduction in adhesions 
(p=.0009). A total adhesion score of 6.0 (with a mean 
score of 3.0 per adnexa) would be considered minimal 
adhesions according to the AFS! (Table 81-1). 


When the adnexa of these patients were compared (Table 
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$1-2), a similar significant decrease in adhesions was 
observed. During the period 1985 to 1993, when basic 
NaProTECHNOLOGY anti-adhesion techniques were 
implemented, there was a significant decline in the ad- 
hesion scores observed at second-look laparoscopy. 
However, those adhesions which persisted were classi- 
fied as mild to moderate. Thus, work continued to im- 
prove these outcomes. 


Table 81-1: The Effects of Surgical 
NaProTechnology on the 
Prevention of Postoperative Adhesions: 
Total Adhesion Scores 


Total Adhesion 
Total Adhesion Score at Time 
Score at Time of Second-Look 
of Surgery Laparoscopy 


Basic NaProTECHNOLOGY 33.8 18.1" 
Anti-adhesion techniques 
(n=26) 


Basic NaProTECHNOLOGY 33.3 6.0°* 
Anti-adhesion techniques plus 
Gore-Tex 

(n=44) 


1, Compared to pre-surgery score, p<.001. Wilcoxon Rank-Sum Test. 


2 Compared to pre-surgery score, p<.0001. Aspen-Welch t-test for Unequal 
Variances 


3. Compared to basic NaProTECHNOLOGY anti-adhesion techniques 
without Gore-Tex, p=,0009. Wilcoxon Rank-Sum Test 


Table 81-2: The Effects of Surgical 
NaProTechnology on the Prevention of Postopera- 
tive Adhesions: 

Total Adhesion Scores 


Adnexal 
Adnexal Adhesion 
Adhesion Score at Time 
Score at Time of Second-Look 


of Surgery Laparoscopy 
Right Left Right Left 
Basic NaProTECHNOLOGY 15.0 18.2 7.7' 10.7? 
Anti-adhesion techniques 
Basic NaProTECHNOLOGY 15.9 174% 32:75 3:3*8 
Anti-adhesion techniques plus 
Gore-Tex 


1. Compared to presurgery score of same adnexa, p< 004, Wilcoxon Rank-Sum 
Test 


p<.01, Wilcoxon, when compared to before surgery. 

p<,0001, Wilcoxon, when compared to before surgery 

p<.0001, Wilcoxon, when compared to before surgery 

p=.0368, Wilcoxon, when compared to basic techniques without Gore-Tex 
p=.0047, Wilcoxon, when compared to basic techniques without Gore-Tex 
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In the years 1994 through 2004, with the introduction of 
the more widespread use of Gore-Tex surgical membrane, 
a much greater decrease in adhesion formation after 
surgery was obtained. In looking at each adnexa, the 
adhesion scores were very low and in the minimal range 
at second-look laparoscopy. This is tantamount to do- 
ing adhesion-free surgery, although certainly, progress 
can still be made. This is further illustrated in Figure 8 1- 
1 where the historical advancement in the prevention of 
postoperative adhesions with the use of surgical 
NaProTECHNOLOGY is documented. 


Another concern is that surgery may cause adhesions 
and thus should not be contemplated. This has also 
been reviewed and studied using surgical 
NaProTECHNOLOGY techniques for the lesser proce- 
dures of laser laparoscopy and laser laparotomy (where 
Gore-Tex is not deemed necessary). 


In Table 81-3, the data are shown. The adhesion scores 
in laser laparoscopy were very low to begin with at 1.1. 
This reflects the selection of patients for this proce- 
dure. Following laser laparoscopy at second-look, the 
total adhesion score was 1.4. The difference is not sta- 
lstically significant and these are very minimal adhe- 
sions. 


With the laser laparotomy patients for significant en- 
dometriosis and pelvic adhesive disease in which Gore- 
Tex was not deemed to be necessary, the adhesion score 
at the time of the initial surgery was 8.5. At the time of 
second-look laparoscopy, the adhesion score decreased 
to 3.8. The number of patients in this particular study 
was small and thus the two populations are not statisti- 
cally significantly different from each other. However, 
what is most important is that the surgery itself did not 
cause additional adhesions. In fact, we are confident 


Table 81-3: Total Adhesion Scores Before and 
After Treatment with either 
Laser Laparoscopy or Laser Laparotomy 


(But No Gore-Tex) 
Total Adhesion Score Total Adhesion Score 

Type of Surgery Before Surgery After Surgery 
Laser laparoscopy 11 14) 

(n=28) 
Laser laparotomy 8.5 3.8? 

(but no Gore-Tex) 

(n=14) 


1. p=.2192 when compared to score before surgery (Wilcoxon Rank-Sum 
Test). 


2. p=.3632 when compared to score before surgery (Wilcoxon Rank-Sum 
Test) 
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that as this population of patients is studied in larger 
numbers, this pattern will be persistent and will eventu- 
ally become statistically significant. 


It is clear that current approaches to the surgical treat- 
ment of endometriosis, polycystic ovarian disease and 
pelvic adhesive disease generate adhesions in a far 
greater amount than what is desirable.’ In fact, 
laparoscopic surgery has been shown not to reduce 
adhesions in gynecologic procedures.’ With the intro- 


duction of surgical NaProTECHNOLOGY approaches, 
with their main emphasis on the prevention of surgical 
adhesions, one can confidently approach major surgi- 
cal procedures in such a fashion so as to not only elimi- 
nate the adhesions that are present, but with a high 
degree of likelihood, reduce or eliminate the reformation 
or recurrence of adhesions. In order to accomplish this, 
it requires the adherence to good anti-adhesion surgi- 
sal technique. If these techniques are followed prop- 
erly, the outcomes should be excellent. 


Historical Advancement in Prevention of Postoperative Adhesions: 
Surgical NaProTECHNOLOGY 
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Figure 81-1: The historical advancement in the prevention of postoperative adhesions using surgical NaProTECHNOLOGY 
techniques. The decrease in total adhesion scores and adnexal adhesion scores during the period 1994 to 2004 was due to the 
introduction of the more extensive use of Gore-Tex surgical anti-adhesion membrane 
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Chas yoter &2 


Postoperative Care and the Management 
of Complications in Surgical 
NaProTECHNOLOGY 


his discussion will be broken into two major sec 

tions, the care of the postoperative patient and then 
an analysis of complications. These will each then be 
subdivided by the two major surgical approaches, 
laparoscopy and laparotomy. 


Laparoscopy: Postoperative Care 

eS 
Whether the laparoscopic procedure is for diagnostic 
purposes, laser application or operative procedures, the 
postoperative care for patients with laparoscopic in- 
volvement is very similar. With operative laparoscopy 
there may be one or two additional small incisions that 
need to be cared for but the basic principles are the 
same. 


Laparoscopy has obtained the reputation of being a 
“Band-Aid” surgery or “same day” surgery. For the most 
part, these are legitimate descriptions because it is gen- 
erally considered a minor surgical procedure with a low 
overall risk. However, the more one does surgery, the 
more one develops an extraordinary respect for not only 
its capability but also its potential risks, 


In laparoscopy, there are a number of nuisance prob- 
lems that occur such as tenderness at the incision, right 


shoulder pain, and, if Hyskon is used, abdominal bloat- 
ing and vulvar edema. These are reasonably common 
but almost always benign. ' 


The local tenderness is managed initially with ice packs 
to the incisions over the first 24 to 48 hours and the use 
of pain medications such as ibuprofen 800 mg by mouth 
every eight hours (PO Q8h) (or something stronger 
such as Tylenol No. 3 or Hydrocodone). The abdominal 
bloating is managed by realizing that it is temporary and 
as the fluid absorbs, the bloating will disappear. 


The right shoulder pain can also be managed by plac- 
ing ice packs on the shoulder. Pain medication, of course, 
can also be helpful and recently it has been shown that 
bupivacaine instilled into the peritoneal cavity can also 
reduce postoperative pain as well.' The vulvar edema is 
something which can also be managed over time. It rarely 
is of any major consequence and if it does become such, 
ice packs can be helpful. 


Laparotomy: Postoperative Care 
When managing patients who undergo laparotomy pro- 


cedures for surgical NaProTECHNOLOGY, the overall 
care is one of being particularly attentive to the needs 
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of the individual patient and not to force postopera- 
tive recovery. The author has found that early mobili- 
zation and not advancing the diet too quickly can be 
very valuable in managing these patients. 


In patients who have an ovarian wedge resection the 
usual hospital stay is 48 to 72 hours. For those who 
have laser excision of endometriosis, the usual stay is 
three days and if a bowel resection or entry into the 
rectum with repair is accomplished, the usual stay is 
five days. Wedge resections which are performed 
through small incisions also have a quicker long-term 
recovery, usually in the two to four-week range, whereas, 
the more major surgical procedures will have a six-week 
recovery period. 


In all these cases, the nursing staff needs to be made 
aware that these patients must be treated differently 
than the standard surgical patient that most postpar- 
tum and gynecologic floors are used too. The most com- 
mon surgical procedure encountered is a cesarean sec- 
tion and these patients need to be managed differently 
from postoperative care for cesarean section. Most im- 
portantly, the diet needs to be advanced in an appro- 
priate fashion so that an ileus does not develop. The 
general rule for advancing diet at the Pope Paul VI Insti- 
tute is to begin clear liquids the day following surgery 
and not to advance the diet beyond that until the pa- 
tient passes flatus. Once flatus is passed, the diet can 
be advanced quickly and the patient can be discharged 
once they have tolerated a regular diet. No ileus has 
ever been observed in our population of patients after 
flatus has been passed and the patient has been man- 
aged in this fashion. 


As an interesting aside, it has been a clinical observa- 
tion that those patients who have chronic problems with 
constipation also seem to have a more sluggish recov- 
ery of bowel following surgery. For those patients who 
have developed an ileus, it is often patients who simply 
have a slow recovery of their bowel. This has to be 
classified technically as a postoperative ileus but is prob- 
ably more related to a bowel dysfunction that underlies 
their basic physiology. These patients, while on clear 
liquids, are also given intravenous fluids. Almost uni- 
versally the IV fluid used is DS RL. Using a bisacody] 
rectal suppository (Dulcolax) on the second postopera- 
tive morning can help speed bowel recuperation. 


The patients who have a small bowel resection, a resec- 
tion of the lower rectosigmoid colon with reanastomosis, 
or an excision ofa large implant of endometriosis off the 
anterior rectum which requires repair of the anterior rec- 
tal wall are exceptions to the above approach. In those 


cases, the day following surgery, electrolytes are mea- 
sured and a metabolic profile performed. If the potas- 
sium and/or calcium levels are low, and they often are, 
then it is recommended that these patients be given D5 
“2 NS with 30 mEg of KCL in each liter of fluid. In addi- 
tion, one or two ampules of calcium can be placed into 
each IV as well. These patients must be kept completely 
NPO until they pass flatus. While data do not exist yet 
to substantiate this point, clinical experience suggests 
that the addition of potassium and calcium to the IV 
fluids (and often one ampule of IV vitamins for every 
3rd liter of [V fluid), results in a quicker return of bowel 
function. 


The patients who have had bowel resections must be 
kept strictly NPO as their bowel recuperates. In addi- 
tion, they should not receive any bowel stimulation such 
as suppositories, enemas or rectal tubes. At no time 
during the 25 years experience in conducting these pro- 
cedures has nasogastric suction been necessary in this 
population of patients with the single exception of a 
patient who underwent a postoperative colostomy (see 
below). These patients tend to remain nausea free, their 
abdomen is soft and their bowel sounds are hypoactive 
until they recuperate. 


The author also likes to mobilize patients vigorously 
following surgery. The usual order is to have them out 
of bed at least six times on the first day following sur- 
gery and to walk in the hallways on the second day 
following surgery. This early ambulation definitely re- 
sults in a quicker overall recovery and the ability to 
regain their stamina more quickly. 


In patients who have had bowel resections, they are 
also administered prophylactic antibiotics during the 
course of their hospital stay. The author has used 
Rocephin 2 grams IV every 24 hours during the course 
of their hospital stay for this purpose. There are other 
antibiotic combinations, however, which should be 
equally effective. 


If patients do not adequately aerate their lungs, using 
an incentive spirometer while a patient is awake can be 
helpful. It is important that the patient be taught prop- 
erly how to use the incentive spirometer and it is best 
that they sit up in bed while they are using it. Inflating 
the lungs during the early postoperative period is ex- 
tremely important in preventing atelectasis. An incen- 
tive spirometer is only as good as the technique in us- 
ing it. And that almost always depends on how well 
they have been trained and educated in its use. 
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Table 82-1: Minor Complications associated with 


Laparoscopy Procedures in Surgical NaProTechnology 


DX Laser Laser Laparocopy 
Laparoscopies Laparoscopy with LUNA Totals 
(N=855) (N=728) (N=205) (N=1788) 
Complication n % n % n % n % 
Local wound infection 13 15 7 1.0 3 15 23 13 
Urinary retention 0 0.0 1 0.1 0 0.0 1 0.06 
Lumbar radiculopathy 0 0.0 0 0.0 1 05 1 0.06 
Uterine perforation 4 0.5 1 0.1 0 0.0 4 0.02 
Small omental or 1 0.1 1 0.0 0 0.0 2 0:1 
mesenteric 
hematoma 
Totals 18 2.1 9 1.2 a 2.0 31 17 


Laparoscopy: Complications 

— 
An analysis of 1,788 consecutive laparoscopic proce- 
dures has been conducted in the surgical 
NaProTECHNOLOGY program for evaluation of post- 
operative complications. The overall minor complica- 
tion rate was 1.7 percent (Table 82-1) and the major 
complication rate was 0.3 percent (Table 82-2). The 
minor complications included most commonly local, 
superficial wound infections in the infraumbilical site, 
mild urinary retention following the surgical procedure, 
lumbar radiculopathy secondary to positioning on the 
table at the time of the surgery, uterine perforation, and 
asmall omental or mesentery hematoma caused by punc- 
ture with one of the trocars. 


Local wound infections can be managed with applica- 


tion of heat, local application of triple antibiotic oint- 
ment or systemic antibiotics. Most commonly, these will 
be due to a small superficial Staphylococcus aureus 
infection. With the advent of antibiotic impregnated 
absorbable suture (Vicryl PLUS), these infections should 
be less frequent. 


We observed one case of a patient with urinary reten- 
tion which was managed by catheterization and she did 
very well postoperatively regaining her ability to void 
without difficulty. The lumbar radiculopathy also was 
managed conservatively and the patient did very nicely. 


Uterine perforations occur because the hysteroscopic 
portion of the procedure or cervical dilation and sound- 
ing of the uterus can, on occasion, quite inadvertently 
perforate the uterus. Almost universally, if good tech- 


Table 82-2: Major Complications associated with 
Laparoscopic Procedures in Surgical NaProTechnology 


DX Laser 


Laser Laparocopy 


Laparoscopies Laparoscopy with LUNA Totals 
(N=855) (N=728) (N=205) (N=1788) 
Complication n % n % n % n % 
Pelvic infection 0 0.0 1 0.1 0 0.0 1 0.06 
Herniated loop of 0 0.0 1 0.1 0 0.0 1 0.06 
bowel 
Neurogenic bladder 1 0.1 0 0.0 1 0.5 2 0.1 
Immediate laparotomy 0 0.0 0 0.0 2 1.0 2 0.1 
to control bleeding 
Trocar perforation of 0 0.0 1 0.1 0 0.0 1 0.06 
bowel 
Totals 1 0.1 3 04 3 1.5 7 04 
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nique is utilized, the perforation will be in the fundus of 


the uterus and is almost always self-limiting. In cases 
such as this we have used intravenous methergine 0.2 
mg or 1M methergine to help the uterus contract. While 
this effect is somewhat minimal in a non-pregnant uterus, 
it does have some impact, the bleeding sights are small 
and they almost always resolve spontaneously. It is our 
practice to wait until the bleeding has completely 
stopped prior to removing the instruments so this can 
be properly observed and documented. 


We have observed two small hematomas in the omen- 
tum secondary to an inadvertent puncture of a vessel in 
the omentum occurring most likely at the time of trocar 
entry (Figure 82-1). In both cases these were observed 
during the course of the laparoscopic procedure to be 


self- limiting and no further intervention was needed. If 


procedures were more complicated than this. then it 
could be necessary to do a laparotomy to gain hemo- 
stasis. 


Another situation that can occur during the course of a 
laparoscopic procedure is some degree of minor bleed- 
ing. A discussion of this is included in this section on 
complications but it is really just a portion of the overall 
surgical procedure. For example, when doing a utero- 
sacral nerve ablation, the uterosacral artery runs through 


the uterosacral ligament and if that is not properly co- 
agulated, bleeding can result. The technique described 
in this textbook for doing uterosacral nerve ablations 
helps reduce this by grasping the ligament, compress- 
ing the vessel and dividing the ligament with the 
Nd:YAG laser. However, if some bleeding does occur, 
the best way to manage that is with a “L-shaped” cau- 
tery device. This allows for pinpoint cauterization of a 
vessel and very little peripheral damage. An example of 
this is demonstrated in Figures 82-2 through 82-5. 


The major complications that have been seen following 
these laparoscopic procedures have included one pel- 
vic infection, one herniated loop of bowel through the 
infraumbilical fascial incision, two episodes of a neuro- 
genic bladder, and two lacerated vessels which required 
immediate laparotomy to control the bleeding. 


The patient with pelvic infection developed a Staphy- 
lococcus aureus infection in the pelvis. The major con- 
sideration in regards to this case is that its presentation 
it Was quite unusual. Her abdomen was soft, she had 
bowel sounds, she was passing flatus and had no re- 
bound during the first several days following her sur- 
gery. She did have a fever which was thought, during 
the postoperative period, to be the result of a flu-like 
syndrome (which was going through the family at the 


Figure 82-1 


Figure 82-1: This is a hematoma that developed in the omentum of a patient undergoing 
laparoscopic surgery. The exact cause is unknown but it is presumed it was from an injury 
created by the trocar. Close observation of this hematoma over 30-45 minutes during the course 
of the procedure revealed that it was not increasing in size and conservative, observational 
management was the only treatment implemented and the patient did very well 
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Figure 82-4 


—s 


Figure 82-2 — 82-5: In this sequence, a small bleeder has been identified at a site of laser vaporization deep in the posterior cul- 
de-sac. This bleeding, while not heavy still needs to be controlled. An “L-shaped” cautery device is inserted through the 
suprapubic trocar and located near the site of the bleeder (82-2). The site is then irrigated (82-3) and cauterized (82-4). The site 


is shown to be completely hemostatic in Figure 82-5 


time). The unusual presentation of this infection is not 
completely understood since it is the only such infec- 
tion we have observed following this surgery. How- 
ever, it is a complication that is presented to increase 
your awareness of such a potential problem. 


The patient who had a loop of small bowel that herni- 
ated through the infraumbilical incision had to be taken 
back to surgery where that was dissected free, put back 
into the abdominal cavity and the infraumbilical area 
repaired. This did not result in any long-term morbidity 
but it was a complication that did require a return to 
surgery for a minor procedure. This resulted from the 
practice of not routinely closing the infraumbilical tro- 
car incision site. Since that time, we have made it a prac- 
tice to close the infraumbilical incision site with an in- 
terrupted 0 Vicryl PLUS suture. 


Iwo cases of neurogenic bladder have been observed 
and they are worthy of mention. The first case was in a 
patient undergoing a second laser uterosacral nerve 
ablation (LUNA) for persistent pelvic pain. This patient’s 
neurogenic bladder persisted for a prolonged period of 
time. The patient has now been lost to contact so its 
long-term permanence has not been able to be deter- 
mined. It was thought that this may have been some- 
how the result of the uterosacral nerve ablation proce- 
dure because this procedure was carried out for a sec- 
ond time on the same patient; it is no longer recom- 
mended that second LUNA procedures be carried out. 
We have never observed any complication similar to 
this in any other patient. Furthermore, it is not for cer- 
tain that this was related to the LUNA procedure itself. 
It may well have been related to some other entity that 
went undiagnosed. Multiple sclerosis, for example, is a 
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condition which could cause such a complication. This 
could simply have occurred at a time coincidental with 
the surgical procedure itself. 


A second patient with a neurogenic bladder was also 
observed. Interestingly enough, this patient only had a 
diagnostic laparoscopy and had no surgical involve- 
ment with laser or any other operative instruments dur- 
ing the course of the surgical procedure. The cause of 
her neurogenic bladder was never understood for cer- 
tain either, although over a period of time, the bladder 
did slowly recuperate. It was suggested perhaps that 
the Trendelenburg positioning which occurs at the time 
of laparoscopy may have had something to do with this 
or perhaps some other complication such as multiple 
sclerosis that we are not aware of. 


In the two patients that had to be opened immediately 
because of bleeding, one was the result of a vessel that 
had been entered at the time of a left uterosacral abla- 
tion and that could not be controlled laparoscopically. 
The second was a case in which the laser was being 
used superficially on the lateral pelvic side wall and 
entered a vessel. In both cases, a laparotomy was imme- 
diately performed and the vessels were suture ligated 
without any long-term sequelae, although one of the 
patients did require two units of blood in transfusion. 


In 1,788 laparoscopic procedures, there was one in which 
a trocar perforated the bowel (Figures 82-6 through 82- 
10). In this case, the 5-mm suprapubic trocar entered the 
dilated loop of cecum, which was located at the trocar 
site. After the perforation, the trocar was left in situ so 
the perforation site would not be lost and leakage could 
be prevented. An additional lower-quadrant trocar was 
placed, and the site was grasped and elevated. Several 
laparoscopically applied vascular clips were placed over 
the site to secure it. The site was then copiously irri- 
gated. The patient had decreased bowel sounds after 
the procedure but passed flatus on the second postop- 
erative day. She was given prophylactic antibiotics and 
did very well after this with no further problems. Such 
clips should not be used on the small bowel since they 
would compromise the lumen. 


Laparotomy: od 


In patients who are undergoing laparotomy procedures, 
they can also have both minor and major postoperative 
complications. In a review of 652 consecutive patients 
who underwent surgical NaProTECHNOLOGY proce- 
dures via laparotomy, the minor and major surgical com- 
plications were evaluated and are shown in Tables 82-3 


and 82-5. 


The most common minor surgical complication was a 
superficial wound infection occurring in 4.3 percent of 
patients. The second most common was a rectus sheath 
hematoma which occurred in 3.2 percent of patients. 


Rectus sheath hematomas are somewhat common and a 
risk associated with low transverse Pfannenstiel inci- 
sions which are most often used in this particular sur- 
gery. The perforating vessels that come through the 
rectus muscle must be completely controlled at the close 
of the procedure in order to prevent this from occurring. 
The most difficult of the rectus sheath hematoma forms 
because of vessels that are underneath or on the poste- 
rior wall of the rectus muscle as opposed to the anterior 
wall which is easy to see as the incision is closed. Thus, 
the surgeon must examine all aspects of the muscle and 
the under surface of the fascia to make sure that all 
vessels are under control at the conclusion of the pro- 
cedure. These hematomas are almost universally be- 
nign although they can cause more pain in the incision 
area and sometimes a low-grade temperature elevation. 
Almost invariably, with such a temperature elevation, 
the white count will be normal although the hemoglobin 
may decrease some because of the hematoma. We have, 
on occasion, seen one or two quite large rectus sheath 
hematomas, however none have required transfusion. 


These hematomas can be nicely diagnosed by abdomi- 
nal wall ultrasound examination, however, it completely 
depends on the capability of the ultrasound department 
in your hospital and their ability to perform that proce- 


Table 82-3: Minor Surgical Complications 
Major Reconstructive Pelvic Surgery 
Surgical NaProTechnology (N=652) 


Complication n % 

Superficial wound infection 28 43 
Rectus sheath hematoma 21 3.2 
Mild ileus 18 28 
Moderate wound infection 8 1.2 
Inadvertent cystotomy 3 0.5 
Atelectasis 3 0.5 
Drainage of Hyskon from incision 3 0.5 
Voiding difficulties 2 0.3 
Back pain 2 0.3 
Brachial plexus spasm 1 0.2 
Totals 86" 13.2 


1. Does not equal 89 because three patients had two complications. 
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Figures 82-6 through 82-10: 

The suprapubic 5-mm trocar is seen perforated into the cecum 
(82-6). A laparoscopic grasping instrument is tenting it 
upwards to prevent spillage (82-7). Using laparoscopically 
applied vascular clips, the site is closed (Figures 82-8, 82-9, 
and 82-10). 


¥ . 
Figure 82-9 


Figure 82-7 


Figure 82-10 
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dure. Unfortunately, we have not, in our hospital set- 
tings, been able to rely upon that. Thus, we now rou- 
tinely get CT scans on these patients when we are con- 
cerned about rectus sheath hematomas. This is some- 
what unfortunate because the CT scan is considerably 
more expensive, but unless the ultrasound exam is be- 
ing performed with expertise, it is not going to be very 
helpful and you end up doing a CT scan anyway. 


The third most common complication observed was a 
mild paralytic ileus with an incidence of 2.8 percent. 
These are considered mild because they never required 
nasogastric suction only continued IV fluids with the 
patient being kept NPO until they passed flatus, In these 
cases, potassium levels should be checked and potas- 
sium should be added to the IV if it is low. Almost invari- 
ably these patients recuperate on their own without too 
much difficulty. 


There are, on occasion, some moderate wound infec- 
tions which may require opening and draining the inci- 
sion. These can also be managed with antibiotics and 
packing of the incision so that it continues to drain and 
heal over a period of time. 


Inadvertent entry into the bladder (cystotomy) has oc- 
curred on three occasions and is considered minor be- 
cause it can be repaired and the recovery is excellent. 
The patients do need to have an indwelling Foley cath- 
eter for about one week following this event so that the 
bladder heals nicely. It is important in this situation to 
identify the opening in the bladder prior to complete 
closure of the abdomen so that the patient does not 
have to be brought back to surgery. When the bladder 
is closed, it should be closed in two layers. A 2-0 Vicryl 
suture can be placed submucously to close the first 
layer and then an overlapping second layer should be 
added to strengthen it. Once repaired, the recovery is 
almost universally excellent. 


Table 82-4: Estimated Blood Loss in 
Major Surgical NaProTechnology Cases 


(N=114) 
Average blood loss 277.4cc 
Blood Loss Estimate n % 
0 - 200 cc 69 60.5 
201 — 400 cc 34 29.8 
401 — 600 cc 6 5.3 
> 1,250 cc 5 44 
Totals 114 100.0 


Occasionally atelectasis will occur and that needs to be 
managed with the assistance of respiratory therapy. 
Again, early mobilization and having patients use in- 
centive spirometers can reduce significantly the inci- 
dence of atelectasis. On occasion Hyskon can leak from 
the abdominal incision. This occurs because the pari- 
etal peritoneum has not been tightly secured prior to 
closing the rectus fascia. In order to prevent this prob- 
lem, one must secure the parietal peritoneum prior to 
closing the fascia. 


On rare occasion, we have observed voiding difficul- 
ties or low back pain and in one case a brachial plexus 
spasm which was only temporary and it resolved over a 
couple of weeks. This was secondary to the way the 
patient was positioned on the table with her arm out- 
stretched on an arm board. Usually this will not cause 
problems, but one must be aware that it can create some 
difficulty. It is almost universally temporary and does 
resolve unless it is severely damaged which could cause 
more permanent problems. The overall minor surgical 
complication rate was 13.2 percent in this population of 
patients (Table 82-3). 


The major complications for — surgical 
NaProTECHNOLOGY numbered 25 out of 652 patients 
for an incidence of 3.8 percent. The number one major 
complication was blood transfusion. There were 16 pa- 
tients in this population who required between one and 
four units of blood (11 required one to two units). 


In looking at the estimated blood loss from the major 
surgical procedures 114 cases were evaluated and it 


Table 82-5: Major Surgical Complications 
Major Reconstructive Pelvic Surgery 
Surgical NaProTechnology (N=652) 


Complication n % 

Blood transfusion’ 16 24 
Ureteral injury? 5 0.8 
Significant wound infection 2 0.3 
Sepsis secondary to leakage of 1 0.2 

bowel repair 

Infected pelvic hematoma 1 0.2 
Small bowel obstruction 1 0.2 
Post-op pulmonary edema 1 0.2 
Totals 25° 3.8 


1, 4 patients = 1 unit PRBCs; 10 patients = 2 units; 1 patient = 3 units; 1 
patient = 4 units. No complications from any of the transfusions. 


2 Each recognized and repaired at the time of the original major surgery. 
3. Totalis less than the number of complications because two patients 
experienced two complications. 


was found that the average blood loss was 277.4 cc 
(Table 82-4). The overwhelming majority of blood loss 
was 400 cc or less, a small number were 401 to 600 cc 
and there was a separate group of five patients who had 
large blood losses that were greater than or equal to 
1250 ce. That population of patients represented pa- 
tients who had very extensive dissections that were 
necessary for the excision of all the endometriosis and 
the uterine fibroids. This helps put into some perspec- 
tive the issue of blood loss at the time of surgical 
NaProTECHNOLOGY. 


Blood transfusion and its safety is dependent on the 
local blood supply. There may be some variation in dif- 
ferent places around the United States. In the state of 
Nebraska, the incidence of various viral transmissions 
is shown in Table 82-6. The blood supply is monitored 
very well and in spite of these patients requiring blood 
transfusions, they all tolerated it extremely well and we 
had no long or short-term sequelae from it. The attitude 
towards blood transfusion with regards to this surgery 
relates to the recognition that if a transfusion is neces- 
sary then it should be provided. However, we do not 
usually provide blood transfusion until the hemoglobin 
gets down to 7.0 or less. In those cases though, we do 
not hesitate to provide transfusion. 


Most of the time, transfusions of this nature will be 
required in the more advanced cases, particularly exten- 
sive endometriosis or multiple uterine fibroids that need 
to be removed. In such cases, anticipating the need for 
transfusion, one can ask the patient to donate their own 
blood for subsequent use as an autologous transfu- 
sion. This would be helpful in reducing the risks even 
further. 


Table 82-6: The Per-Unit Risk of 
Viral Transmission Before and After 
Antibody Testing (Blood Transfusion) 


Pre-NAT’ With NAT’ 


Virus Risk Projected Risk 
Hepatitis C 1:233,000 <1:543,000° 
Hepatitis B 1:138,700 na 

HTLV 1:641,000 n/a 

HIV 1:1,326,300 <1:1,930,000° 


NAT = antibody testing 
na = not available 
* Conservative estimate, nsk is potentially much smaller 


From: Amencan Red Cross, Midwest Region, Omaha, Nebraska 
Roger Dodd-Personal communication, 2001 
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In these 652 patients, there were five ureteral injuries 
(Table 82-5). One of these was a constriction of the ure- 
ter with an absorbable suture that was placed close to 
the ureter at the time of the major surgery. This patient 
presented with flank pain early in the postoperative 
course. It was diagnosed with IVP. It was managed by 
placing a stent into the ureter through the bladder by a 
urologist and once the suture completely absorbed, the 
ureteral constriction resolved itself without difficulty. 


The other four ureteral injuries were divisions of the 
ureter which all were recognized at the time of the surgi- 
cal procedure. These occur almost invariably in patients 
who have very extensive endometriosis that involves 
the lateral pelvic walls. In spite of the obvious recogni- 
tion that ureteral injury is a concern in this type of sur- 
gery because of the proximity of the scarification result- 
ing from the endometriosis on the lateral pelvic walls, 
such injury is at times not preventable. No matter how 
much care one places into the surgical procedure, this 
complication can still occur 


What is most important in ureteral injury is the recogni- 
tion of it at the time of its occurrence. In all cases where 
the ureteral injury occurred, it was recognized at the 
time of the surgical procedure, a urologist was brought 
in, the ureters cephalad and caudad were mobilized and 
reanastomosed with the placement of a ureteral stent. 
These are usually left in place for four to six weeks and 
removed in the urologist’s office. Such a complication, 
although gynecologists fear it enormously, is not some- 
thing that needs to be feared so long as it is recognized 
at the time of the original surgery. The repair of the 
ureter is not usually complex and the healing of the 
ureter is good resulting in no long-term sequelae. Obvi- 
ously, if it is not recognized at the time of the surgery, 
this can pose much more difficult and complex prob- 
lems in the early postoperative period so it is very im- 
portant that the surgeon be very cognizant of the po- 
tential for this injury 


There were two fairly significant wound infections which 
required hospitalization for short periods of time where 
the wound could be surgically drained and IV antibiot- 
ics were used and appropriate cultures obtained. These 
were wound infections that were thought clinically not 
to be manageable initially as an outpatient. 


One patient developed a small hematoma in the perirec- 
tal region which became infected. This was managed in 
the hospital with intravenous antibiotics without any 
long-term sequelae. In addition, one patient had a small 
bowel obstruction after endometriosis was removed from 
the small bowel resulting in an avulsion of the serosa of 
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Figure 82-11 


Figure 82-11: In this patient, a small leakage in the repair of the anterior rectum created extensive 
pelvic inflammation and pelvic abscess as noted in this laparoscopic photograph. This patient 
eventually required a colostomy and repair of the defect for treatment. Such colostomies are very 
rare and unusual in surgical NaProTECHNOLOGY but patients should be made aware of potential 
for such bowel injury especially when surgical repair of the bowel is anticipated 


the bowel. This eventually needed to be surgically man- 
aged with resection of this portion of the bowel and 
reanastomosis. 


The two most serious complications that have occurred 
in the course of surgical NaProTECHNOLOGY included 
one case in which a diabetic patient became septic five 
days following surgery after the development of a leak- 
age in the repair of the anterior rectum (Figure 82-11). In 
this case, a colostomy was required to divert the colon 
externally with lavage to the pelvic contents, drainage 
and intravenous antibiotics. Her recuperation overall 
was excellent although the colostomy posed its own 
difficulties and problems requiring surgery a second 
time to reanastomose the bowel because the colostomy 
was temporary. It is a significant complication and one 
that should be avoided if at all possible. The best way 
to avoid this is to make sure that the closure of the 
anterior rectal wall or the reanastomosis goes as well as 
you can possibly make it. However, in spite of every 
effort, sometimes leakage can still occur. 


We had one other very serious complication in a patient 
who underwent a bilateral ovarian wedge resection and 
at the conclusion of the procedure Ringer’s lactate with 


heparin was left in the abdominal cavity for adhesion 
prevention. She developed a retroperitoneal hematoma 
secondary to the heparin and subsequently developed 
pulmonary edema. The pulmonary edema was medically 
managed effectively and the hematoma was managed 
by giving her intramuscular vitamin K, although it did 
require repeat operation to look for the source of bleed- 
ing. Her recovery beyond that was relatively unevent- 
ful. 


The overall major complication rate was 3.8 percent but 
blood transfusions representing 63.2 percent of the com- 
plications. 


Comparison Data 

— 
It is difficult to compare different surgical procedures 
with that reported in the literature because complica- 
tion rates are not all reported in the same fashion. How- 
ever. a reasonable comparison with surgical 
NaProTECHNOLOGY approaches can be made with 
operative laparoscopy for similar disease conditions. 
This is reviewed in Table 82-7. 
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Table 82-7: Comparison of Complication Rates: 
Operative Laparoscopy (Nezhat) vs. Surgical NaProTechnology 


Operative 
Laparoscopy 
Complication % 
Major complication rate 3.08 
Small bowel injury 0.4 
Large bowel injury 0.2 
Ureteral injury 0.05 
Laparotomy for bleeding 0.15 
Other 0.3 


Surgical NaProTechnology 
Laparoscopy Laparotomy 
% % 


0.3 3.8! 
0.06 0.2 
0.0 0.2 
0.0 0.8 
0.1 nia’ 
0.16 0.6 


1. Includes patients who received transfusions although comparable data are not available for operative 


laparoscopy. 


2 Excludes patients who received transfusions because comparable data are not available. 


3. n/a=notapplicable 


The overall major complication rate in operative lap- 
aroscopy as reported by Nezhat et al..°° was 3.08 per- 
cent. This compares to a surgical NaProTECHNOLOGY 
laparoscopy rate of 0.3 percent and laparotomy rate of 
3.8 percent. 


Small bowel injuries, large bowel injuries, immediate lap- 
arotomy for bleeding and other complications were rea- 
sonably comparable. The small bowel injury and lap- 
arotomy for bleeding was somewhat higher in the group 
with operative laparoscopy but not significantly so. The 
ureteral injury group was higher in the surgical 
NaProTECHNOLOGY group. This comparison included 
those who received blood transfusion in the surgical 
NaProTECHNOLOGY group but comparable data were 
not available for operative laparoscopy. 


Final Note 

— 
It would appear that the complication rates reported 
here for surgical NaProTECHNOLOGY either by 
laparoscopy or by laparotomy are comparable to opera- 
tive laparoscopy. The laparoscopic complications are 
actually quite low whereas the laparotomy complica- 
tions might be slightly higher than one would expect 
with operative laparoscopy. However, that complication 
rate includes blood transfusion which is not included in 
the operative laparoscopy comparison report 


Overall, looking at these surgical procedures for what is 
accomplished, the complication rate appears to be well 
within reason. In fact, for many of these procedures the 
complication rate appears to be very low. 


It is also true, as with any type of surgical procedure, 
that there is a learning curve involved. For example, 
rectus sheath hematomas occurred more frequently in 
the first four years of the author’s experience and have 
tapered significantly in the last several years because 
of that experience. On the other hand, paralytic ileus 
has been fairly steady throughout the course of the 
author’s experience. 


There is always going to be a learning curve for sur- 
geons being involved in new surgical procedures and 
during the course of that period of time it is vital that the 
surgeon obtain as much training as possible before 
embarking upon the new procedures. Once embarking 
upon these, it is critical that the surgeon pay close at- 
tention to exacting surgical technique, the observation 
of patients for intraoperative as well as postoperative 
complications and the aggressive management of them. 


As one progresses in surgical experience, one gains an 
ever increasing respect for the surgical art that is in- 
volved. In fact, one can write a textbook and describe 
the complications that one has observed and then, in 
actual practice, other complications may reveal them- 
selves that have never been observed or reported. For 
example, in our experience, the neurogenic bladder that 
occurred after the second LUNA procedure in one of 
our patients had never been reported in the medical 
literature and it was impossible to predict that such a 
complication might occur with the procedure, Thus, as 
one approaches surgery it is important to recognize, 
and this is not only from the surgeon’s point of view 
but the patient’s point of view, that there are certain 
things that may occur during the course of a surgical 
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procedure that are not predictable. In informing the pa- 
tient with regard to the surgical procedure, it is of value 
to explain this to them so that it is understood and that 
in spite of long discussion with regard to the surgical 
procedure and its potential complications, there may be 
complications which arise that go unmentioned. Some 
complications occur that often cannot be explained. The 
patient and the physician need to be aware of this. The 
physician needs to work conscientiously in a way to 
monitor the patient and to treat them to the best of their 
ability. Unfortunately, in today’s litigious environment, 
complications of surgery may be seen as something 
other than what they really are. The physician’s best 
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aware and willing to conduct the procedure in the very 
best way possible. 
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NaProTECHNOLOGY 


Thomas Hilgers, M.D 
Chapter 90 


cn Practice 


“[HJealthcare is primarily focused on contraception, steriliza- 
tion, abortion and the artificial reproductive technologies... The 
concepts of NaProTECHNOLOGY represent a different way 
of thinking about problems...[and] represent a different ap- 
proach morally and ethically. They represent an approach 
that respects the individual dignity of the woman being treated 
and the integrity of marriage. Furthermore, they represent the 
dignity and respect for the unborn child that she may be 
carrying or may be about to conceive. 


1099 


1100 


Chas yoter &3 


A Family Physician’s Experience with 
NaProTECHNOLOGY 


Peter Danis, M.D. 


hat if | had a health innovation that could im- 

prove your patients’ health, and decrease their 
chances for sexually transmitted diseases, abortion, 
single parenting, domestic violence, divorce, and infer- 
tility? Would you be interested? Please stay tuned to 
what follows. 


Family Practice 


The philosophy of Family Practice has always focused 
on promoting the health of the individual and the fam- 
ily. A person is part of a family and the family can have 
significant influences on that individual and visa versa. 
Family physicians are also trained to view patients as 
having “bio-psycho-social-spirtual” characteristics and 
concerns. 


At least 50 percent of premature deaths are a result of 
lifestyle issues that can be influenced by physician rec- 
ommendations and patient choices.' Some of these 
lifestyle choices involve human sexuality and they can 
have profound effects on the health of adults, adoles- 
cents, and families. The health of the patient includes 
his/her view of human sexuality and the behavior that is 
associated with it. Furthermore, these are beliefs and 
experiences that are brought into a marriage and can 
have a strengthening or dividing effect upon the marital 


relationship. Family physicians recognize that anything 
that strengthens the marriage will have a positive effect 
on the health of the family. Appreciating this helps the 
physician to provide the patient and the family with the 
best possible medical care. 


et 


Healthy Person 
A man or woman of ideal weight who exercises regu- 
larly, eats sensibly, abstains from harmful drugs, uses 
alcohol in moderation, appreciates the wonder and 
responsibility of human fertility and sexuality, 
shares love in relationship with others, and believes 
in God. 


Healthy Family 
A group of healthy individuals connected through 
the marriage of a man and a woman; these individu- 
als demonstrate unity and flexibility through effec- 
tive communication over an extended period of time. 


Married Couple 
A man and woman committed to life-long relation- 
ship and love; the health of the family is dependent 
on the health and strength of the marital relation- 
ship. 
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Contraception and Associated Health 
Outcomes 


ae 


Premarital sex = Cohabitation = STD = Abortion = 


Single Parent = Infertility = Divorce 


During the past 35 years, physicians have been trained 
almost exclusively in hormonal and surgical means of 
family planning. The results have been patient and phy- 
sician populations that have little or no knowledge of 
effective natural family planning. Sexual activity has been 
seen as a right and not as something sacred to be shared 
between a man and a woman in marriage. Patients have 
been poorly informed about the mechanisms of action 
of hormonal contraceptives and their short and long 
term side effects. Physicians have spent more time pre- 
scribing family planning methods to single patients than 
they have spent counseling patients about the ramifi- 
cations of that sexual activity. During this period of time, 
there has also been a marked increase in premarital sexual 
activity, abortion, single parenting, sexually transmit- 
ted diseases, infertility, divorce, and breast cancer.** 
Clearly there is an association if not a direct cause and 
effect. 


What can happen when a couple chooses a hormonal 
or surgical form of family planning? 


e For the couple: there is more of a genital focus 
and less on the spiritual, intellectual, creative, 
emotional part of the relationship; the value of 
chastity is eventually lost. 


e For the individual: a normal physiologic function 
is altered; numerous, serious short and long term 
side effects may follow. 


e For the infant: all hormonal forms of contracep- 
tives (against life) are potentially abortifacient.* 


e For the family: since new life is seen most of the 
time as something that needs to be prevented, 
when it does come, it is not be fully welcomed. 


SS 
Current Culture Definition 
Artificial methods developed to allow 2 or more 
adults or adolescents physical sexual contact while 
minimizing risk for STD or pregnancy without re- 


Possible Side Effects pe Continuation % Rate Responsible for Use 
at One Year 


atural Family Planning 
5 
reighton Model Fertility Care System WS 


o.9 


iilings Ovulation Method BW 


ympto-thermal Method—Couple to Couple 
[Barrier Methods* ‘ondoms & Diaphragms may cause allergic 
condoms actions and irritation 


Diaphragm Japhragms sometimes difficult to remove 
/aginal Spermicides” 


reams, Gels, Suppositories 
Sterilization Surgeries* 


Allergic reaction of utitation 


Ipcrations may be complicated by bleeding and 
infection 


increased rates of hysterectomy 
ctopic pregnancy, painful periods 


Tubal Ligation 


Vasectomy 
ay increase m the rate of prostate cancer 


feavy. uregular or painful menses, painful 
MerCourse, infection, ectopK pregnancy 
tforation of the uterus. infertility Requires 
replacement every five years 


ntrauterine Device (IUD)** 


Birth Control Pills (2 hormones) 
Contraceptve suppresses ovulation ( the release of an 
$2), if ovulation occurs. the sperm can be prevented frorn| 
aching the egg because of thickened cervical mucus 
* Abortifacient if ovulation occurs, (3-5% of cycles) & 
sonception occurs, the “pill” acts by preventing the 
chment of carly human fife to the uterus 


Progestational Agents (1 hormone) 
Contraceptive &** Abortifacient 
Pills of shots 

imilar in action to combination BCP but owulaton may 
ccur more frequently 


epo-provera (Injection every 3 months) 


erms 


ommon May delay return of sormal fertility 
Breast tenderness, breast cysts, depression, 
eight gain, headaches, nausea & voruting 
regulars bleeding 


are Possible increased risk of breast cancers. 
iver tumors, clevated blood pressure, heart 


attack. blood clots. stroke 


Nelays return of fertility by an average of 9 
ths after fast shot, ureguiar menses, acne. 
erght gain, headaches, anxiety, becest pain 


Sonception—Union of sperm and egg: the beginning of human life 


‘Contraceptive—prevents conception 


* Abortifacient—agent that ends human life after conception has occurred 


No Man & Woman 
No Man & Woman 
b Man & Woman 


Woman 


Woman 


Woman 


Man 


May Delay Woman 


Delays 


Compiled by Peter Danis, M.D. and the American Academy of FCP 


Figure 83-1: Natural family planning and hormonal contraceptives: side effects, efficacy and continuation rats. 


gard to normal hormonal function, human psychol- 
ogy, and human life. 


Appropriate Definition 
The privilege and responsibility of a married couple 
to plan a family in cooperation with medical science 
that respects normal hormonal function, human psy- 
chology, and human life. 


Women (and couples) want more information than ever 
before about their health and are very interested in con- 
cepts and treatments that respect their “human ecol- 
ogy”. They want to make decisions with physicians in 
an informed, collaborative manner. In the practice of 
medicine, “informed consent” implies that a patient is 
given appropriate information regarding medical treat- 
ments and their risks and benefits. In the area of family 
planning, all couples and individuals should be given 
unbiased, factual information about different methods 
of family planning: method of action, side effects in- 
cluding short and long term, benefits, and continuation 
rate. Most women are not given information about how 
hormonal contraceptives work. In addition, they are not 
given information about modern natural family planning, 
even though many would like such information.© My 
experience is that patients are usually surprised by the 
information about hormonal contraceptives (mechanism 
of action and side effects) and the information about 
natural family planning (efficacy and continuation rate) 
(Figure 83-1). 


Natural family planning is one of the best resources 
that a family physician has to help patients and their 
families to better health: 


e The best method for family planning 


e (97 percent use effective, 89 percent one-year 
continuation rate, and no harmful side effects) 


e Marriage strengthener: improves communication 


e Medical applications: infertility, recurrent miscar- 
riage, PMS, abnormal bleeding 


e Family stabilizer: strong marriages make for good 
parenting and strong families, and a healthy view 
of human sexuality and chastity for the children 


e Society improver: decreased premarital sex, STD, 
abortion, single parents, divorce. 


As family physicians we are given the privilege and 
responsibility of assisting couples in the future plan- 
ning of their families. Through the recommendation and 
prescription of different methods, we can impact the 
health of the individual and family in profound ways. 
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Medical Consultation in Natural Family 
Planning: Keys to a Successful Practice 


Physicians who choose to approach reproductive and 
gynecologic problems utilizing NaProTECHNOLOGY will 
be able to do so within the scope of a normal family 
practice office. Besides seeing patients during usual 
office hours, a physician may decide to set aside spe- 
cific half-days devoted to this specialized practice. The 
advantages of this approach include: 


e These patients’ problems may require additional 
time and different scheduling 


e It allows a physician to provide more intensive 
teaching in this area to medical students and resi- 
dents 


e This work is enjoyable and fun, and physicians 
who have this special interest in their practice 
will appreciate being able to focus their time 


Good patient care requires a team approach, and 
NaProTECHNOLOGY is no exception. This team should 
include but is not limited to: 


¢ FertilityCare™ Practitioner (FCP): A certified 
teacher who educates and supports the couple 
as they learn and communicates to the physician 
important information. 


¢ Primary care physician: Trained in the science & 
medical applications of NaProTECHNOLOGY 


e Pharmacist: Familiar with compounding and dos- 
ing of typical medications used in 
NaProTECHNOLOGY 


¢ Obstetrician/gynecologist: For difficult cases or 
those requiring surgical intervention for diagno- 
sis and treatment. 


A physician may be lucky enough to be in a community 
with the above support already established. Most of the 
time, the family physician will have to build this team 


from the ground up through meetings, education, and 


developing long term relationships. 


There are a variety of natural family planning methods 
that are taught and a family physician can work with all 
of them. However, it will be worth the time and invest- 
ment to have a teacher trained in a model which is stan- 
dardized in its teaching and approach and that has the 
medical research to support the use of 
NaProTECHNOLOGY (the CREIGHTON MODEL Sys- 
tem). Most pharmacists are very willing to work with 
physicians if special compounding is required (slow 
release progesterone) or if less common medicines need 
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to be carried (HCG). Finally, it is essential that a family 
physician has a good working relationship with an ob- 
stetrician/gynecologist that understands and appreci- 
ates the approach of NaProTECHNOLOGY. This person 
needs to have excellent clinical and surgical skills, in- 
cluding in the areas of reproductive endocrinology, en- 
dometriosis, and tubo-ovarian disease. With proper 
education and communication, an OB/GYN physician 
that is already providing good consultation may be will- 
ing to work with a family physician and patients in this 
manner. 


An intake form specifically designed for reproductive 
and gynecological problems can help the physician fo- 
cus more quickly on the patient’s concerns and medical 
problems. The physician then completes a separate 
page at the time of the patient visit detailing the exam, 
assessment, and plan (Figure 83-2a through 83-2c). 


Many patients will have been previously seen by other 


physicians. They may have been put on a variety of 


hormone treatments without ever being told what the 
cause of the problem is. In addition, patients may have 
suffered through diagnostic or treatment procedures 
that were morally degrading. With NaProTECHNOLOGY, 
couples have an expression of relief when they are told 
that by working with them, their FCP, and good medical 
science, a cause and treatment for the problem will be 
found, and their human dignity respected. 


Patients appreciate close personal follow-up on these 
problems that involve the most intimate area of their 
lives. Although some of this can be done via email or 
the phone, a visit with the physician allows patient and 
physician to more objectively review the progress that 
has been made and what the next step will be. This is 
particularly true in patients with infertility problems. The 
follow-up office visit also allows for more effective sup- 
portive counseling when it is needed. Some problems 
will be quickly solved within several visits, and others 
such as infertility may require months to years. Patients 
need to be given realistic expectations regarding time 
and outcomes or they may become easily frustrated. 


Primary Care Approach to Common 
Reproductive and Gynecologic Problems 


Infertility 


Family physicians have traditionally referred most pa- 
tients with infertility to obstetricians or infertility spe- 
cialists. The science of NaPro&TECHNOLOGY allows fam- 
ily physicians to take an evidence-based approach to 


the diagnosis and treatment of infertility. The intake form 
referred to above can give some initial clues as to the 
possible etiologies of the infertility. The first step in the 
evaluation of infertility after the history and physical 
exam is to have the couple learn the CREIGHTON MODEL 
FertilityCare™ System. The couple is then asked to 
return after several cycles of charting. The physician 
can then review the charting for additional clues, and 
order a timed hormone evaluation. The male factor must 
also be considered, and a semen analysis is done after 
collection with a semen collection devise (SCD) used 
during the act of intercourse. 


Infertility Diagnostic Protocol 
Initial 
FertilityCare™ charting for 2 to 3 cycles 
Timed hormone evaluation P+ 7: progesterone, es- 
tradiol, TSH, prolactin 
Semen analysis 
Androgen profile if hirsute or polycystic ovarian 
disease (PCOD) suspected 
FSH\LH jf anovulatory or suspect PCOD 
Estradiol & progesterone P+7, 9, 11 if luteal phase 
defect suspected 
Hysterosalpingogram /f history of STD/PID 


Subsequent 
¢ Hysterosalpingogram if not previously done 
« Ultrasound to document/track follicular development 
+ Laparoscopy 


Many times, the information gained from these first few 
steps will be enough to help the couple conceive. The 
physician should draw a quantitative HCG and proges- 
terone level at the time that a patient calls with a posi- 
tive home pregnancy test. After conception, many of 
these patients may be at higher risk for miscarriage, and 
appropriate hormone support may be needed to main- 
tain a healthy pregnancy. Family physicians who in- 
clude obstetrics as part of their family practice will have 
the added joy of participating in the prenatal care, birth, 
and care of that “miracle” baby. 


Not all couples will be able to “biologically parent” a 
child. It is important to bring up options with couples 
such as adoption, working with children in church or 
youth groups, etc. Patients need to realize that in the 
midst of their pain of infertility, they can give and parent 
in a number of other ways. I also talk to couples about 
loving and supporting one another during this process. 
I tell them “God gave you each other first!” 
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FertilicyCare™” and NaProTECHNOLOGY 
PATIENT QUESTIONNAIRE 


Name: Birth date: 

Who referred you to me? 

Marital Status: Do you use natural family planning? For how many years? 
Are you currently trying to achieve or avoid a pregnancy? Avoid Achieve 


Reason for referral (please circle one or more): 
Infertility 


Recurrent Miscarriage 
PMS 

Abnormal Bleeding 
Continuous Mucus 


Other 


When was the first day of your last menstrual period? —__ 


Prior Gynecological History 
How old were you when your periods first started? 


Prior sexual activity before marriage: # of partners 
History sexually transmitted disease: yes no When: Type: 
Last Pap smear? Previous abnormal pap smears: yes no When: Treatment: 


Previous family planning methods (type and when) 

l. 3. 

2. 4. 

Obstetrical history: 

How many times have you been pregnant? How many of your children are living? 


Year of birth/miscarriage/abortion Problems conceiving or cai 


Pregnancy | 


(Turn over and complete next page) 


Figure 83-2a: FertilityCare™ and NaProTECHNOLOGY Patient Information Questionnaire—page 1. 
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Page 2 
Name: Birth date: 


Lifestyle: 
Diet (meals per day): 


Smoking (packs per day): 
Alcohol or drugs (type and amount per day): 
Caffeine (servings per day): 


Exercise (times per week): 


Current medications (Do you currently take a vitamin with folic acid? yes no ): 


2. 


4. 


Immunizations (list year): 
MMR booster 

Hepatitis B 

Tetanus 

History of Chickenpox 


Please answer the following questions “yes” or “no”: 


Do you have problems with stress in your life? 
Do you suffer from depression? 
Do you have problems with acne or abnormal hair growth? (circle) 
Do you have problems with dry skin, hair loss, fatigue, constipation, feeling cold all the time? (circle) 
Do your breasts leak milk or a discharge (not currently breast feeding)? 
Do you experience painful intercourse? 
Do you have problems with vaginal itching, burning, or discharge? (circle) 
Do you have symptoms of PMS that are disabling for you the week before your period? 
If yes, please complete PMS Questionnaire 
Do you have periods that are so painful that over the counter medication doesn’t bring you relief? 
Do you have diarrhea during or around the time of you period? 
Family history (in parent, sibling, or child - circle disease and write relationship such as mom, sister, son): 
Infertility Depression or suicide 
Thyroid Cancer 
Diabetes Heart attack or stroke 
Husband history 
History of sexually transmitted disease? yes no 
History of infertility? yes no 


If your visit is for infertility, has your husband had a seminal fluid analysis? yes no NA 
Results of seminal fluid analysis: normal abnormal 


Figure 83-2b: FertilicyCare™ and NaProTECHNOLOGY Patient Information Questionnaire—page 2. 
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FertilityCare™’ and NaProTECHNOLOGY 
PHYSICIAN EVALUATION FORM 


Name: Birth date: 


Natural Family Planning Charting: 

LMP: Cycle length: Days bleeding: Post peak length: 
Mucus (score): 

Abnormal bleeding: 


Abnormal discharge: 


Physical Exam: Wt 
Skin (acne, hair) 
Thyroid 

Breast 

Cardiovascular 
Abdomen 


Pelvic: 
External Genitalia 


Vagina (posterior fornix nodules?) 


Cervix: appearance, eversion, mucus? GC \ Chlamydia? 


Uterus: size, position, shape, nodules? 
Adnexa: Rectal: 


IMP: 


PLAN: 
DIAGNOSTIC 


THERAPEUTIC: (BIOPSYCHOSPIRITOSOCIAL) 


Figure 83-2c: FertilityCare’’ and NaProTECHNOLOGY Patient Information Questionnaire—page 3. 
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Threatened and Recurrent Miscarriage 


Miscarriage is a tragic event that involves a physical 
and emotional loss. Traditionally, recurrent miscarriage 
has been defined in the medical literature as three or 
more miscarriages. With the understanding of the CrMS 
and hormone profiling, physicians can help couples 
avoid many of these miscarriages. This includes both 
the primary and secondary prevention of miscarriages. 
Couples who have never been pregnant and are learn- 
ing the method for the first time may have signs such as 
abnormal bleeding or a short post-Peak (luteal) phase. 
The FCP can then refer the couple for medical evalua- 
tion before the couple attempts to achieve pregnancy. 
Cooperative progesterone therapy can then be used if 
there is evidence of a luteal phase defect. For couples 
that have experienced one or more miscarriages, 
FertilityCare™ charting and a timed hormone profile 
may yield clues to a treatable cause of miscarriage. For 
those couples that have experienced two or more mis- 
carriages and no hormone abnormalities can be found, 
a more extensive workup can be undertaken including 
searches for hypercoagulable or autoimmune problems 
or endometriosis. 


When a patient calls the physician with the complaint 
of bleeding in the first trimester, appropriate diagnostic 
and therapeutic steps should be taken. The approach 
of “rest, wait, and see” is no longer the standard of care 
in view of NaProTECHNOLOGY. 


First Trimester Bleeding 


If a patient calls and is having first trimester bleeding 
with or without pelvic pain: 


e Evaluate: A physician should evaluate the pa- 
tient. After appropriate history (including an at- 
tempt for accurate LMP and conception dating), 
a pelvic exam should be performed (with GC and 
Chlamydia culture if indicated). The pelvic exam 
allows for evaluation of non-uterine sources of 
bleeding as well as assessment for cervical dila- 
tation and adnexal mass or tenderness. If the 
patient’s pregnancy is 9 weeks or greater based 
on LMP. listen for fetal heart tones. 


¢ Ultrasound: A transabdominal ultrasound can 
identify a gestational sac at 6 to 7 weeks and fetal 
heart activity at 7 to 8 weeks; transvaginal ultra- 
sound can do this a week earlier. A gestational 
sac can be seen by transvaginal ultrasound be- 
tween 1500 and 2000 IU of HCG. In addition, ul- 
trasound allows for evaluation of the placenta. A 


physician or technician skilled in the performance 
of ultrasound should do this exam. If an ultra- 
sound does not demonstrate an intrauterine preg- 
nancy, the patient may be earlier than her dating 
indicates, may have already miscarried, or may 
have a tubal pregnancy. 


e Lab: Progesterone and HCG. Low progesterone 
can be associated with miscarriage or tubal preg- 
nancy. A quantitative HCG can be helpful in the 
decision process in very early pregnancy (4 to 6 
weeks). Remember that the HCG should double 
every 2 to 3 days. An inappropriate HCG rise could 
mean an inevitable miscarriage or a tubal preg- 
nancy. A CBC and blood type should also be done 
if not previously obtained. 


¢ Progesterone: Ifthe ultrasound demonstrates an 
intrauterine pregnancy or if the pregnancy is too 
early to be seen on ultrasound, give progester- 
one (100mg IM to each buttock) pending the re- 
sults of the progesterone level. If the level is ab- 
normal, supplemental progesterone should be 
continued as per protocol. 


« RHOGAM: Rh negative women who have first 
trimester bleeding should receive a single dose 
of rhogam. If the woman miscarries, this is 300 
micrograms, and if a woman threatens but does 
not miscarry, this is 50 micrograms. 


e Miscarriage: This is a tragic event for couples, 
and the couple needs compassion and support. 


A final point: Couples need support as they work 
through their grief and loss when a miscarriage occurs. 


Premenstrual Syndrome 


Premenstrual syndrome (PMS) is defined as a constel- 
lation of disabling physical and/or psychological symp- 
toms that appear in the luteal phase of the woman’s 
menstrual cycle and resolve within one or two days 
after the onset of menses. The underlying etiology prob- 
ably involves a “psychoneuroendocrine” mechanism: 
ovarian hormones interacting with neurotransmitters in 
an individual with a unique genetic and psychological 
makeup and physiology. Many women have premen- 
strual symptoms that are mild and not disabling. As 
many as 50 percent of women who believe that they 
have PMS on initial questioning will not have PMS 
based on a prospective charting of symptoms.° If a pa- 
tient believes that she has PMS, she should initially 
complete a questionnaire based on retrospective evalu- 
ation (Figure 83-3). Ifthis is positive for 5 or more symp- 
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toms at a score of 2 or greater for each of those symp- 


toms, the patient should begin a prospective symptom PMS Diagnostic Protocol 

diary (Figure 83-4). These subsequent charts can then ¢ Document diagnosis with prospective PMS question- 
confirm the diagnosis, and they will also allow the pa- naire, 

tient and physician to more objectively observe the re- + Exclude depression, anxiety, other organic disease. 
sponse to treatment. Evaluation includes a timed hor- ¢ Hormone evaluation P+7: progesterone, estradiol, 


mone and laboratory evaluation. Treatment is then tai- TSH, Hgb\Hct; B-endorphin? 
lored to the patient’s underlying symptoms and patho- 


physiology. 


PMS SCREENING QUESTIONNAIRE 


Name Age __ Today’s Date 


In the following table, please indicate which of these symptoms you experience at least 4 days before your menstrual period. In 
addition, only list symptoms that are then relieved within the first couple of days of your period and that have been present in at 
least 3 out of the past 6 cycles. 


Please indicate the severity of symptoms as follows: 
0 = none 
1 = mild, does not interfere with activities 

2 = moderate, interferes with activities but is not disabling 
3 = severe, disabling 

Also, list the number of days that each symptom is present. 


SYMPTOM SEVERITY # DAYS 


| ifeel depressed orhopeless 
aa |) ( 
Libel warfiharcryeasity 0 
feel “on edge”, angry, irritable, anxious or “wired” Pe Ses ae 
pfu ectesse test mh tales 
ee a ae 
| 1 have food cravings (salt, foods high in sugar orchocolate) [| 
| have trouble sleeping or sleep morethanusual | 
i eeepeaipiediareat ieee eg 
|Uhavebreasttendemess 0 

SS 


| have a sensation of bloating or temporary weight gain 


Thank you, 


Dr. Danis 


Figure 83-3: PMS Screening Questionnaire 


1110 The Medical and Surgical Practice of NaProTECHNOLOGY 


22|23|24|25 26|27|28|29|30|31]32|33|34|35 


18] 1920) 2 


PMS Symptom Chart 


low, B=brown spotting 


“on edge", angry, irritable, anxious or “wired” 


Moderate, interferes with activities but is not disabling 


3 = Severe, disabling 
heavy, M=medium, L 


None/Not applicable 


poruercowmCumee ! |i ttt Tt tT TT TT TT TTT 
Pec 
a 
x 
a 
we 
a 
ial 
a 
@ 
5) 
ia 
i 
in 
al 
al 
@ 
x 
zi 
B 
ai 
a 
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DAY OF CYCLE [+ |2{3]4] 5]6] 7[8] 9]10]11]12|13]14]15]16] 17 


Please record menstrual flow using the following descriptions if they apply: 


Daily, please indicate the severity of symptoms as follows: 


0 
I have food cravings (salt, foods high in sugar, chocolate) 


| have a sensation of bloating or temporary weight gain 


1 = Mild, does not interfere with activities 

First day of cycle is first day of bleeding 

| have decreased interest in my usual activities 
| have trouble sleeping or sleep more than usual 


feel tearful or cry easily 
| feel overwhelmed or out-of-control 
| have difficulty concentrating 
| feel easily fatigued; | lack energy 
| have headaches 
| have breast tenderness 


MONTH: 


2= 
H= 
| feel 


Figure 83-4: PMS Symptom Chart 


Abnormal Vaginal Bleeding 


The CrMS allows the physician to accurately interpret 
bleeding as it relates to the hormonal changes occur- 
ring in the menstrual cycle. Most abnormal vaginal bleed- 
ing will be related to hormonal imbalances that result in 
dysfunctional uterine bleeding. Pregnancy should al- 
ways be considered as a cause of abnormal bleeding in 
addition to other causes. Some anatomic causes of ab- 
normal vaginal bleeding can be ruled out by the physi- 
cal exam (vaginal, cervical, and uterine exam) and some 
may require additional diagnostic procedures (endome- 
trial biopsy, transvaginal ultrasound, hysteroscopy). 
Most cases of dysfunctional uterine bleeding can be 
successfully treated by correcting the underlying hor- 
monal imbalance (thyroid, progesterone, estrogen). 


Abnormal Vaginal Bleeding Protocol 


« Pelvic exam to rule out vaginal and cervical causes 
and uterine fibroids. 


« HCG to rule out pregnancy 


e If abnormal pelvic exam (uterine or adnexal mass), 
ultrasound 


¢ Timed hormonal evaluation at P+7: estradiol, proges- 
terone, TSH 


¢ If evidence of anovulation, pursue blood workup simi- 
lar to “infertility” 

e If age >35, consider transvaginal ultrasound or en- 
dometrial biopsy 


« No response to medical treatment and ultrasound) 
endometrial biopsy normal, hysteroscopy. 
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Continuous Mucus Discharges 


The observation of a continuous mucus discharge with- 
out vaginal symptoms is most commonly associated 
with an eversion of the cervix, a hormonal imbalance 
between estrogen and progesterone, or a cervicitis from 
sexually transmitted diseases. An examination of the 
cervix should also include a Pap smear, wet mount (BV, 
trichomonas, and candida), and when appropriate, cul- 
tures for GC and Chlamydia. Cervical eversions can be 
treated by hyfrecation or by cryosurgery. Vaginal or 
cervical infections can be treated with appropriate medi- 
cations. If the cervix appears normal, supplemental 
progesterone can be prescribed. Although oral prepa- 
rations of micronized progesterone have the advantage 
of ease of administration, vaginal microcrystalline prepa- 
rations appear to work more effectively. Therapy is usu- 
ally successful by helping couples to more effectively 
use the method in avoiding pregnancy. The couple 
should also work with a FCP to understand and utilize 
the essential sameness question that enables a couple 
to know the difference between the “everyday” mucus 
and the “truly fertile” mucus. 


Statistics from Five Years 

oo 
Over a five-year period, one family physician docu- 
mented and tracked the visits of 106 patients referred 
with a total of 187 reproductive or gynecologic prob- 
lems. The statistics show that a family physician utiliz- 
ing NaPro&TECHNOLOGY while working in cooperation 
with a couple, FCP, and OB/GYN consultant can have a 
significantly positive impact in the area of women’s 
health. (Table 83-1 and 83-2). 


Table 83-1: FertilityCare™ and NaProTechnology Patients Entered into a 
Family Physician’s Practice and their Dispostion (N=102) 


Treatment Follow-u 
Condition Total Active Expectant Referral ist Refused Successful No response Lost 
n % 


35 
35 
41 


Continuous mucus 40 
PMS 39 


Abnormal vaginal 50 
bleeding 


Infertility 31 
Miscarriage 10 
Infertility/miscarriage 13 
Ovarian cyst 


36 90 
35 90 0 4 
84 ' 


19? 61 
9 90 
8* 62 


owe y 
on ow 


OWN 


Abnormal bieeding-no response: 1 had endometrial polyps and 1 had fibroid/subsequent hysterectomy 

infertility~successful: 3 referrals to OB/GYN (1 diagnosis of endometriosis & multiple uterine leiomyomas; 2 with Clomid, follicle studies, HCG) 
.  Infertility-no response: 5 referred, and 2 self-referred to in vitro 
. Infertility/miscarriage—successful: included 2 referrals to OB/GYN (1 diagnosis of endometriosis; 1 with Clomid, follicle studies, HCG) 
Infertility/miscarriage—no response: included 3 miscarriages 
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Table 83-2: Success of FertilityCare™ and NaProTechnology 
Patients Entered into a Family Physician’s Practice 


Successful Outcome Adjusted 

Condition n % % 

Abnormal vaginal bleeding (n=50) 39° 78.0 88.6 
Continuous mucus (n=39) 34° 87.2 94.4 
PMS (n=39) 34° 87.2 94.4 
Infertility (n=35) 18° 51.4 60.0 
Infertility/miscarriage (n=13) 8° 61.5 66.7 
Miscarriage (n=3) 6 75.0 75.0 
Ovarian cyst (n=3) 3° 100.0 100.0 


Two were no response and three were lost to follow-up 
Two were still in progress and three were lost to follow-up 


None lost to follow-up. 


remo nano ce 


participants (minus those lost to follow-up). 


Four were still in progress (and not included as a success). One was no response and six were lost to follow-up 


Eleven were still in progress (and not included as a success) and five were lost to follow-up 
Three were still in progress (and not included as a success), one was no response and one was lost to follow-up. 
One was still in progress (and not included as a success) and one was no response. 


The adjusted success rate was calculated by dividing the total number of successes by the total number of 


Of the 186 problem-solving situations, only 3 needed 
referral (1.6%) and 10 refused (5.4%). There were 163 
(87.6%) who received active treatment or 10 (5.4%) ex- 
pectant management. Success was generally very good 
with between 78.0 and 88.6 percent of abnormal vaginal 
bleeding corrected; 87.2 to 94.4 percent of continuous 
mucus discharge patterns improved: 87.2 to 94.4 per- 
cent of PMS patients feeling better; 51.4 to 60.0 percent 
of infertility patients successful; 61.5 to 66.7 percent of 
infertility/miscarriage patients successful; 75.0 percent 
of miscarriage patients and 100.0 percent of ovarian cyst 
patients being successful. 


Physician’s Help Card a 
Many of the diagnostic and therapeutic protocols dis- 
cussed in this book can be summarized in an easy to 
use format for physicians “pocket use”. A copy of this 
has been included for copy and lamination (Figure 83- 
5). 


The Future and Our Responsibilities = 
Much of the current medical practice in women’s health 
is based on a reproductive technology that tends to 
manipulate, suppress, or destroy the human structure 
and function. This includes: 


e Newer hormone contraceptives and hormone 
therapy to menopause 


e Morning after pills, RU486 type, and other abor- 
tifacient medications 


e Refinement of in vitro techniques with surplus 
embryo’s and fetal reduction 


e Cloning of body parts and humans 


Many physicians and scientists involved with this “Re- 
productive Technology” seek to use scientific and medi- 
cal applications to influence the anatomic and physi- 
ologic processes of human reproduction without un- 
derstanding the “true” cause and effect. 


How will they answer these questions from the patients 
that we now see? 


e Why women who have been on the pill for 10 
years to regulate their cycles can’t get pregnant 
now when they want to? 


e Why physicians continue to prescribe hormone 
pills, shots, and patches when there is a clear 
association with breast cancer, and the incidence 
of breast cancer continues to rise 


e Why no one tells a woman contemplating an 
abortion about the association of abortion to 
depression, unresolved grief reaction, and other 
psychiatric disorders? 


e Why no one ever considered who would take 
care of the thousands of frozen embryos? 


S-eg eunBi4 


. 
. 


PIED 194904 djaH Ase, s,uemisAyd ayy 


EASY HELP CARD 


EVALUATION OF GYNECOLOGICAL & REPROD 
INFERTILITY 
INITIAL 
NFP charting tor 2 - 3 cycles 
Timed hormonal evaluation P+ 7 
progesterone, estradiol, TSH. prolactin 
“androgen profile if hirsute or polycystic ovarian disease (PCOD) 
*FSHALH if anovulatory or PCOD 
*if luteal phase detect suspected, estradiol & progesterone P+7, 9, 11 
Semen analysis 
*Hysterosalpingogram if hx STD/PID 
SUBSEQUENT 
Hysterosalpingogram if not previously done 
Ultrasound to document/track follicular development 
Laparoscopy 
AMENORRHEA 
Pregnancy test, progesterone challenge, consider hormonal evaluation as above 
PMS 
Document diagnosis with prospective PMS questionnaire 
(exclude depression, anxiety, other organic disease) 
Hormonal evaluation P+7_ progesterone, estradiol, TSH, Hgb\Het, B-endorphin? 
ABNORMAL VAGINAL BLEEDING 
Pelvic exam to rule out vaginal and cervical causes and uterine fibroids 
HCG to rule out pregnancy 
If abnormal pelvic exam (uterine or adnexal mass), ultrasound 
Timed hormonal evaluation at P+7: estradiol, progesterone, TSH 
If evidence of anovulation, pursue blood workup for “infertility” 
If age > 35 then consider transvaginal ultrasound or endometrial biopsy 


ICTIVE PROBLEMS 


No response to medical Rx and ultrasound or endometrial biopsy normal, hysteroscopy 


DATING PREGNANCY 


Estimated Time Conception (ETC) = midpoint between firsV/last acts of intercourse during fertile ime 


Estimated Time Arrival (ETA) = ETC - 7 days - 3 months 
POSTPARTUM DEPRESSION TSH and CBC 
HORMONE LEVELS 
FSH (day 5) = 10-15 mlu/ml, menopause > 35 mlu/mi 
LH (day 5) = 0 8-25.8 mlu/ml LH/FSH ratio (P+7) = <3 
ESTRADIOL (preovulatory peak) =25-30 ng/dl 
(postovulatory P+7) =1 1-12 ng/dl 
PROGESTERONE (postovulatory P+5.7,9) = 12-15 ng/ml 
(pregnancy 4-6 wks) = 22-26 ng/ml 
B-ENDORPHIN (postovulatory P+5,7,9) = 20-23 pg/ml 
TSH = 4-5.5 mlu/ml PROLACTIN = 3-20 ng/ml 
TESTOSTERONE = 25-95 ng/dl_ =DHEAS (adrenal) = 5-4.1 mcg/ml 
ANDROSTENEDIONE (ovarian)=65-270 ng/dl 
Peter Danis, MD 2003 


EASY HELP CARD 


MUCUS ENHANCERS 
1386 ~ 250 mgs end of period through peak 
Guaifenesin - 600 mg LA 1-2 twice daily end of period through peak 
Amoxicillin - 500 mg three times daily end of period through peak 
Estradiol - Smg oral or 1-2gms vaginal cream daily end of period through peak 
MUCUS INHIBITORS 
Rule out vaginal or cervical infection 
If cervical eversion, cryo therapy or hyfrecate 
Vitamin C 1 gm twice daily 
Progesterone microcrystalline vaginal 600-800 mg or 
micronized 300-600 mg P+3 - P+12 for 6 months 
If vaginal dryness, the vitamin E 400 IU one or two gel caps per vagina 
If pasty cloudy discharge, Lactinex | packet BID oral with yogurt for 6 days 
OVULATORY DYSFUNCTION 
Treat other underlying endocrine dysfunction Metformin 1500-2000 mg 
Clomid 25-100 mg days 5-9 or HCG 2000 units IM P+3, $, 7,9 
LUTEAL SUPPORT IN INFERTILITY 
Progesterone microcrystalline 800 mg vaginal of 300-600 mg micronized 
+3-P+14, HCG test P+1S, if positive then 1M progesterone protocol 
HCG 2000 units P+3, 5, 7, 9, quantitative HCG on P + 1S, repeat in 2-3 days 
AMENORRHEA 
Treat underlying endocrine dysfunction 
Luteal support with progesterone if pregnancy not desired, 
Clomid if pregnancy desired = Metformin 1500-2000 mg 
PMs 
Lifestyle (dict, exercise, stress, alcohol, caffeme) 
86 250mg daily Calcium Igm daily Vitamin E 400 TU (mastalgia) 
Progesterone micronized 300 mg oral once or twice daily or 
microcrystalline 600-800 mg vaginal daily on days P+3 - P+12 
HCG 2000 umts IM P+3, 5, 7,9 
Sertraline 50-150 mg or fluoxetine 20-60 mg daily or post peak 
Naltrexone utrated to maximum of 8 mg Q.LD 
Spironolactone 25-50 mg in luteal phase (fluid retention) 
OVARIAN CYST 
200 mg progesterone IM, follow-up pelvic exam and ultrasound 
POSTPARTUM DEPRESSION 
200 mg progesterone IM once, if resolved, no further treatment, 
if mimmmal improvement, repeat IM progesterone (.0.D x 5 doses, 
if moderate improvement, 300 mg micronized oral for 10 days then reassess 
ABNORMAL VAGINAL BLEEDING 
Treat abnormal anatomic cause 
Progesterone supplementation oral or vaginal 10 days (P+3 - P+12) 
Luteal estradiol \ progesterone or HCG 
if combined estrogen \ progesterone deficiency documented 
Clomid if anovulatory cause and above not successful 
Persmenopausal estradiol S$ - 2 mg plus progesterone 100 - 200 mg daily 
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As family physicians, we are called to be leaders in health 
care which includes the care of our patients and their 
families, and the education of the future physicians of 
America. Modern Natural Fertility Regulation offers 
women and men an opportunity to understand their 
human fertility, and to use that knowledge for planning 
their families and improving their health. Family physi- 
cians that understand the science and applications of 
NaProTECHNOLOGY can and will be able to work with 
couples in a cooperative manner to diagnose and treat 
gynecologic and reproductive problems. Physicians can 
and will treat the problems of infertility, recurrent mis- 
carriage, abnormal bleeding, and premenstrual syndrome 
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The Role of the FertilityCare™ Practitioner 
in NaProTECHNOLOGY 


G. Randle McCaslin, CFCP 


he CREIGHTON MODEL FertilityCare™ Practi- 

tioner (FCP) has a very important role to play with 
regards to NaProTECHNOLOGY. FCPs are trained to help 
CREIGHTON MODEL System (CrMS) clients create an 
accurate record of their fertility and to reveal patterns in 
their chart that will identify the phases of fertility and 
infertility and may indicate underlying gynecological 
conditions. Most CREIGHTON MODEL Medical Con- 
sultants have not completed the FCP training program 
and have limited experience interpreting the CrMS chart, 
therefore, the CREIGHTON MODEL FCP can be a very 
valuable resource to the client and the Medical Con- 


sultant in the successful implementation of 


NaProTECHNOLOGY. 


Practitioner as a Resource to the Client 


The FCP’s most important responsibility is to the client. 
The normal process of teaching a client to chart their 
cycles of fertility and infertility becomes amplified when 
the chart is to be used for NaProTECHNOLOGY. The 
chart will be used to identify patterns that are related to 


potential underlying conditions, to time the drawing of 


blood in order to determine specific hormone levels 


throughout the cycle and to time the implementation of 


hormonal treatments that may be prescribed. Thus, the 


accuracy of the chart becomes critical in the evaluation 
and treatment processes used by the CREIGHTON 
MODEL Medical Consultant in NaProTECHNOLOGY. 


The FCP’s responsibilities to the client are as follows: 


|. Instruct the client in the proper use of the CrMS 
using the standardized, teaching materials. The cli- 
ent will need two full cycles of charting (or 60 days 
for women with long cycles) before an accurate 
evaluation of the chart can be made. 


N 


Write a letter to the Pope Paul VI Institute or to the 
local CREIGHTON MODEL Medical Consultant to 
provide the chart and additional information that is 
needed for proper evaluation (the content of the 
letter is discussed later in this chapter). 


3. Answer questions regarding any referrals to medi- 
cal consultants or the Pope Paul VI Institute. 


4. Interpret the chart regarding the timing of the blood 
work and subsequent treatment. 


5. Provide moral support and encouragement through- 
out the process. Infertility is an emotional roller 
coaster for most clients and they will need someone 
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that they trust to express their feelings. 


6. Contact the client periodically for status reports and 
to answer questions. 


Providing NaProTECHNOLOGYwithout a 
Local Medical Consultant 

————EE 
NaProTECHNOLOGY can be provided by the 
FertilityCare™ Center to CrMS clients even when there 
is no CREIGHTON MODEL Medical Consultant in the 
local area. This is accomplished by working with the 
Pope Paul VI Institute or a medical consultant by long 
distance. 


As soon as the FCP has determined that a CrMS client 
is interested in proceeding with a NaProTECHNOLOGY 
evaluation, the FCP should discuss the following items 
with the client: 


1. Two full cycles (or 60 days) of charting will be needed 
before a letter can be sent to the physician. 


i) 


The letter will provide information about the client’s 
medical, obstetric and gynecological history, mater- 
nal family history, symptoms, patterns in the chart 
and the client’s desired results. The Practitioner 
should inform the client of the information needed 
for the letter early in the teaching process, so that 
the client can be assembling the information while 
the initial charting is being done. 


3. The client will need to provide a color copy of the 
chart to accompany the letter. Color copies are eas- 
ily obtained from local copying facilities. 


4. There will be a fee charged for review of the CrMS 
chart, medical history, old medical records and other 
items. The FCP should be familiar with these fees 
and send it with the request for consultation. 


5. Acclient’s health insurance will usually cover the 
NaProTECHNOLOGY evaluation as an out-ol-net- 
work medical expense. However, HMOs will mot usu- 
ally cover any medical expenses that are not pro- 
vided by its own physicians. CrMS clients may want 
to change their health insurance to a PPO before 
proceeding with the evaluation. Employers usually 
have an enrollment period once a year that allows 
employees to change policies. 


After the letter has been written and sent, the FCP will 
usually receive the response letter within two to four 


weeks. The FCP should meet with the client to review 
the letter and answer questions. The original letter 
should be given to the client and a copy retained for the 
client file. At this point, the client becomes a patient of 
the Pope Paul VI Institute or the medical consultant and 
the FCP provides the support described in the section 
above. 


Providing NaProTECHNOLOGYwith a 
Local Medical Sie ——— 
When there is a local CREIGHTON MODEL Medical 
Consultant, it is important to establish a good working 
relationship between the FertilityCare™ Center and 
the Medical Consultant. The relationship will vary de- 
pending on whether the Medical Consultant is an ob- 
stetrician/gynecologist or a family practice physician. 
If the Medical Consultant is a family practice physician, 
the type of relationship will depend on whether or not 
they practice obstetrics. 


Having a local CREIGHTON MODEL Medical Consult- 
ant is a tremendous benefit to a FertilityCare™ Cen- 
ter. The Medical Consultant is a great source for FCP to 
refer clients for their annual exam. CrMS clients prefer 
to have a physician who is knowledgeable enough 
about the CrMS chart to discuss it with them. The Medi- 
cal Consultant can provide the mechanism to implement 
NaProTECHNOLOGY in the local area. For hormone pro- 
files, the Medical Consultant can provide access to a 
local lab to draw the necessary blood samples for the 
client and assist in shipping the blood samples to the 
Pope Paul VI Institute Laboratory for proper evalua- 
tion. Once the hormone levels have been determined, 
the MC can recommend the proper hormone treatments 
based on the NaProTECHNOLOGY protocols. They may 
also be able to conduct ultrasound evaluations and 
laparoscopic surgery depending on their specialty. 


The FCP can also be a valuable resource to the local 
CREIGHTON MODEL Medical Consultant. Most new 
Medical Consultants have limited experience at inter- 
preting the patterns in the chart. The FCP can provide 
assistance in identifying the significant patterns (e.g., 
unusual bleeding, limited mucus, continuous mucus, 
short or long post-peak phases, quality of the mucus, 
variability of the cycles, etc.). This can be accomplished 
by writing a letter (Figures 84-1 and 84-2) to the local 
Medical Consultant prior to the CrMS client’s appoint- 
ment. 


As soon as the FCP has determined that a client is inter- 
ested in proceeding with a NaProTECHNOLOGY evalu- 


ation or that they were referred by the local CREIGHTON 
MODEL Medical Consultant, the Practitioner should 
discuss the following items with the client: 


1. Two full cycles (or 60 days) of charting will be needed 
before the client can be referred to the local Medical 
Consultant. 


2. The client will need to make an appointment with 
the local Medical Consultant approximately three 
months after they begin charting to allow time for 
adequate charting and for a letter to be sent to the 
Medical Consultant. 


3. The letter will provide the Medical Consultant with 
information about the client’s medical, obstetric and 
gynecological history, maternal family history, symp- 
toms, patterns in the chart, the client’s desired re- 
sults and the date of the client’s appointment (see 
Figures 84-1 and 84-2 for an outline of the informa- 
tion to obtain from the client and a sample letter). 
The FCP should inform the client of the information 
needed for the letter early in the teaching process, 
so that the client can be assembling the information. 


4. The client will need to provide a color copy of the 
chart to accompany the letter. Color copies are eas- 
ily obtained from local copying centers. 


The FCP’s letter provides important information that 
the Medical Consultant can review prior to the client’s 
appointment, enabling the Medical Consultant to spend 
more time with the client on diagnosis and treatment. 
Some new CREIGHTON MODEL Medical Consultants 
may want to have the Practitioner send a letter to the 
Pope Paul VI Institute prior to the client’s appointment 
so that they can have the benefit of the Institute’s rec- 
ommendations. After the Medical Consultant becomes 
proficient at NaProTECHNOLOGY, the Medical Consult- 
ant may not need to receive any input from the Practi- 
tioner and the letters may be discontinued. 


Identifying Other Medical Conditions 
SEE SEEEEEEEEEEEEREEEEEEEEEEEE 
The FCP serves in a unique capacity to the CREIGHTON 
MODEL client/couple. There is a level of trust that is 
established between a Practitioner and client that en- 
ables the client/couple to share important information 
about a very private part of their life in a confidential 
environment. This personal relationship provides an 
opportunity for the Practitioner to educate their clients 
about certain aspects of NaProTECHNOLOGY that do 
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not show up in the chart but may have a profound ef- 
fect on their lives. 


The FCP should become knowledgeable about these 
medical conditions in order to educate their clients. The 
FCP is probably the most likely person that the CrMS 
client would inform if they were experiencing one of 
these conditions because of the personal relationship 
that has been established between the FCP and the cli- 
ent/couple. This would enable the FCP to make the ap- 
propriate referrals to either the Pope Paul VI Institute or 
the local CREIGHTON MODEL Medical Consultant for 
treatment. 


Success Stories from a FertilityCare™ 


guppies ernest niece 


The FertilityCare™ Center of Central Texas, Inc. lo- 
cated in Austin, Texas has followed the procedures out- 
lined in this chapter with remarkable success. Over the 
past 10 years, the Center has written more than 150 let- 
ters to the Pope Paul VI Institute and more than 50 let- 
ters to the local CREIGHTON MODEL Medical Consult- 
ant for clients who were interested in a 
NaProTECHNOLOGY evaluation. More than 75 of these 
client/couples have chosen to travel to the Pope Paul 
VI Institute in Omaha, Nebraska for treatment. Dozens 
of clients have been referred to the local Medical Con- 
sultant. Although exact numbers are not available, the 
FertilityCare™ Center estimates that at least 80 per- 
cent of the clients who completed a 
NaProTECHNOLOGY evaluation and subsequent treat- 
ment had successful results. The Center has a “miracle 
baby” board in its offices with more than 50 pictures of 
babies that have been born because of the client/ 
couple’s use of the CrMS and NaProTECHNOLOGY. 


The following stories from the FertilityCare™ Center 
of Central Texas, Inc. illustrate the types of clients that 
have benefited from NaProTECHNOLOGY. 


Case Number 1 


After one-and-one-half years of marriage, a couple con- 
tacted the Center because they had not been able to 
have intercourse due to severe pain. The woman expe- 
rienced severe abdominal pain approximately three 
weeks out ofa four-week cycle and had severe premen- 
strual syndrome (PMS) symptoms. She had been misdi- 
agnosed as having pelvic inflammatory disease, irritable 
bowel syndrome and other similar conditions but never 
found relief. After charting for two cycles, a letter was 
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Outline of Letter 


|. Introduction 
. Name of client (including husband, if applicable) 
. Age 
. Pregnancy history (G, P, SAB, IAB, Ectopic) 
. Length of time married (if applicable) 
Length of time using CREIGHTON MODEL 
Reason for seeking assistance. 


IL Gynecological History 
. Age of client at first menses 
. Nature of cycles (regular, irregular, long, etc.) 
. History of cramps 
. Birth control used 
Medical treatments/tests 


IIL Obstetric History 
A. History of successful pregnancies 
B. History of unsuccessful pregnancies (e.g., miscarriages, induced abortions, ectopic 
pregnancies, etc.) 
C. History of treatments, tests, blood work, surgeries, IUA, etc. 


IV. Maternal Reproductive Family History 
A. History of mother and maternal grandmother, sisters, aunts, & cousins (e.g., miscar- 
riages, long cycles, difficulty achieving, depression, PMS, etc.) 


V. Client’s PMS Symptoms and Cramps 
. List the PMS symptoms experienced by the client 
B. Severity of each symptom (severe, moderate or mild) 
C. Number of days that each symptom lasts 
D. Location in cycle (e.g., post-peak, before menses, during menses, etc.) 
E. Severity of cramps and number of days 


VI. Description of Chart 

. Number of months or cycles of charting 

. Variability of cycle length 

. Range in length of menses 

. Unusual bleeding (e.g., tail-end brown, mid-cycle, premenstrual) 
Range in length of mucus cycles 

. Quality of mucus 
Range in length of post-peak phases 


VIL Conclusion 
A. Client’s willingness to see the medical consultant or go to Omaha for treatment 
B. Client’s address and phone number (used with client’s permission) 


Figure 84-1: Outline of letter 
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Dear Dr. 


I am writing on behalf of Jane Doe (age 30, G-2, P-1, SAB-1) and her husband, John. Jane and John 
have been married for 5 years and have been charting the CREIGHTON MODEL FertilityCare™ 
Practitioner for about 6 months. They have had trouble achieving pregnancy. 


Jane started her 1* menses at the age of 12. From the beginning, her cycles were 3 to 6 months in 
length. At the age of 16, she began experiencing severe menstrual cramps. Her physician prescribed 
the birth control pill to regulate her cycles and to provide relief from the cramps. When Jane discon- 
tinued the pill at the age of 21, she returned to long cycles but her cramps were reduced. She has not 
taken the pill since that time. 


After the Doe’s were married, they decided to not do anything to prevent a pregnancy. Jane was not 
sure if she could become pregnant because of her long cycles. About 9 months later, Jane became 
pregnant and their daughter, Mary, was born on July 25, 2001. Jane returned to cycles after 
breastfeeding when Mary was 9 months old. About 3 months later, Jane became pregnant again. 
However, she had a miscarriage in October 2002 at about 7 weeks. In January 2003, Jane’s physician 
checked her thyroid and progesterone levels which he indicated were normal. Jane also had an 
ultrasound which indicated that she may have some cysts on her ovary. The physician prescribed 
Clomid which she took for 6 months without achieving a pregnancy. Her physician wanted to refer 
her for in vitro fertilization but she declined. The Doe’s have not been able to achieve since that time. 


Jane’s mother also had long cycles and had 2 miscarriages between Jane and her sister. Her younger 
sister has been on the pill for years because of her severe cramps. Jane’s maternal aunt had several 
miscarriages and was never able to have children. 


Jane does experience some PMS symptoms, including severe fatigue and breast tenderness (1 week 
before her menses), moderate mood swings and teariness (3 to 4 days before), and mild carbohydrate 
cravings (3 days before). Jane experiences moderate cramps for 2 to 3 days at the beginning of her 
menses which she controls with ibuprofen. 


I have enclosed Jane’s chart with 6 months of charting. During that time, she has had 3 cycles of 56, 
65 and 54 days in length. Her menses are 6 to 9 days in length with 3 to 4 days of tail-end brown 
bleeding. Jane also experiences periodic spotting throughout the cycle and 3 to 5 days of premen- 
strual bleeding. Her mucus cycles have been 10 to 15 days in length but limited in quality. Jane’s post- 
peak phases have been 10 to 15 days long. 


Jane would like to determine the cause of her infertility. The Does are willing to come to Omaha, if 
necessary, to receive an accurate diagnosis and treatment. Thank you for reviewing this case. A 
check for $25 has been enclosed, Jane and John Doe’s address is 123, Any Street, Any Town, Any 
State 12345. Her phone number is: (123) 456-7890. 


Sincerely yours, 
Practitioner's Name 


Figure 84-2: Sample letter 
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sent to the Pope Paul VI Institute and the couple subse- 
quently traveled to Omaha for surgery. The Institute 
discovered that she had polycystic ovaries, a prolapsed 
uterus and endometriosis, as well as a hormonal imbal- 
ance. After implementing the NaProTECHNOLOGY pro- 
tocol for painful intercourse, conducting laparoscopic 
surgery and implementing hormonal treatments, the 
couple was not only able to have intercourse for the 
first time but successfully achieved a pregnancy, which 
was maintained with the use of intramuscular progest- 
erone throughout the pregnancy. The woman no longer 
suffers from pain or PMS symptoms. 


Case Number 2 


A couple who had experienced infertility for seven years 
began charting the CrMS. After two months of chart- 
ing, a letter was sent to Pope Paul VI Institute. The 
couple traveled to Omaha and had an ultrasound series 
and laparoscopy. The Institute discovered that she had 
an ovulatory disorder and that a patch of endometriosis 
located high in the pelvic cavity had been missed by 
previous laser surgeries. The couple achieved a preg- 
nancy in the first cycle after returning from Omaha. 


Case Number 3 


An older couple who had married late in life had gone 
through numerous infertility treatments under the care 
of an infertility specialist without success. The woman 
had been given increasingly high doses of Clomid for 
numerous cycles, had endured a very difficult 
laparoscopic surgery and had tried three [UI’s. After 
charting for two cycles, the local CREIGHTON MODEL 
Medical Consultant discovered that the woman had a 
hormonal imbalance. After using the 
NaProTECHNOLOGY protocols to treat the imbalance, 
the couple achieved a successful pregnancy. 


Case Number 4 


A couple with two children had been unable to achieve 
another pregnancy for two years. After looking at the 
patterns in the chart, the Pope Paul VI Institute indi- 
cated that it was probably a hormone imbalance. The 
client had blood samples drawn throughout the cycle at 
a local laboratory and mailed to the Institute’s labora- 
tory. The hormone profile indicated that the client’s an- 
drogen levels were too high and that her estrogen and 
progesterone levels were too low in the post-Peak phase. 
After the hormone protocols were implemented and the 


blood levels re-tested to see that they were normal, the 
client/couple was given the green light to try to achieve. 
In the third cycle, they were successful in achieving a 
pregnancy. 


Case Number 5 


A single woman who was experiencing severe PMS 
symptoms was referred to the FertilityCare™ Center 
by the local CREIGHTON MODEL Medical Consultant. 
After two cycles of charting, she was referred back to 
the local Medical Consultant. The client’s chart served 
as a tool for the accurate timing of blood work in the 
post-Peak phase of the cycle and for subsequent 
progesterone replacement therapy. After several cycles 
of treatment, the Medical Consultant asked the client 
how much improvement she had experienced with her 
PMS symptoms. The client reported a 110-percent im- 
provement. 


Case Number 6 


A woman who reported having three-month cycles and 
unusual bleeding patterns began charting her cycles 
prior to getting married. After charting an 80-day cycle 
with four days of tail-end brown bleeding, 27 days of 
mid-cycle bleeding, five days of premenstrual bleeding 
and limited mucus, a letter was sent to the Pope Paul V1 
Institute. After the client/couple was married, they trav- 
eled to Omaha for an ultrasound series and laparoscopy. 
The client was diagnosed with polycystic ovarian dis- 
ease, endometriosis and an ovulatory disorder. The In- 
stitute performed an ovarian wedge resection to correct 
the polycystic condition and laser surgery to remove 
the endometriosis. Within two cycles after the surgery, 
the length of the client’s cycles was reduced to between 
30 and 35 days, there was no unusual bleeding and the 
quality of the mucus was dramatically improved. After 
several months of hormone treatments to balance the 
client’s hormones, the couple successfully achieved a 
pregnancy. Although the client required progesterone 
support throughout the pregnancy, she successfully 
delivered a healthy baby boy. 


The role that the FCP plays in assisting women experi- 
encing a variety of health issues is both extremely im- 
portant and tremendously gratifying. The work at the 
FertilityCare™ Center of Central Texas has shown how 
instrumental the Center has been in obtaining impor- 
tant information in order to assist women in areas that 
are vital to their health. 


CL vesyotet BS 


NaProTECHNOLOGY Nursing 


Linda Cady, RN, BSN, CFCP 


have worked in NaProTECHNOLOGY nursing for 

the past twenty years. As a result, I was active in the 
field before it was even called NaProTECHNOLOGY. 
These past two decades have given me the opportunity 
to witness first hand how the CREIGHTON MODEL 
FertilityCare™ System (CrM FCS) gradually evolved 
from the Ovulation Method (OM). That is to say that | 
have lived through a significant transition in woman’s 
health care: women using OM almost exclusively for 
family planning purposes to women using 
NaProTRACKING as a primary tool in their healthcare. 


As a NaProTECHNOLOGY nurse, | deal with patients 
who use CrMS charting and apply it to their gyneco- 
logical needs. Because these patients are charting their 


cycles, they are highly educated about the events of 


their menstrual and fertility cycles. The patients approach 
the nurse and the physician with the attitude of being a 
partner in their health care needs. 


It has been a privilege for me to work in a profession 
that is respectful of women’s health, of the couple's 
fertility, and of human life. The standard of care in OB- 
GYN nursing typically involves treatment which is indi- 
rectly or directly abortifacient. Treatment for infertility 
involves procedures which place artificial technology 


above the marital relationship and have the effect of 
degrading the woman and her spouse. It is extremely 
important to me to know that the care that is provided to 
my patient is moral and ethical; this is at the foundation 
of NaProTECHNOLOGY nursing. 


As | think about the skills involved in being a 
NaProTECHNOLOGY nurse. | immediately refer back to 
the initial foundation provided in The CREIGHTON 
MODEL FertilityCare™ System: A Standardized Case 
Management Approach to Teaching. Book | — Basic 
Teaching Skills, 2nd Edition.' The dynamic, interper- 
sonal educational model was described. The steps in 
this model include identification, interpretation, inte- 
gration, clarification, dialogue, recommendation, and 
assimilation. | find that | use each of these skills daily 
in my practice of NaProTECHNOLOGY nursing. 


The nurse begins interactions with patients by identi- 
fying or assessing their need or presenting problem. 
Listening tools, along with questions of clarification 
and dialogue are essential. An important part of any 
nursing position is knowing when to answer the 
patient's questions and when to refer to the physician 
for the answer. You have to know when you don’t know 
the answer! 
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There are certain requirements necessary to become a 
NaProTECHNOLOGY nurse: 


Educational Background 


* Registered nursing diploma/associate nursing degree/ 
or a bachelor of nursing degree 

* Completion ofa FertilityCare™ Practitioner educa- 
tional program 

* Certification as a FertilityCare™ Practitioner when 
eligible 


Skills and Duties 
oo 


CrMS Chart Review 


* Clarification of the observational routine 

* Clarification of charting 

* Use of the chart in making decisions affecting medi- 
cal evaluation and/or treatment 

* Completion of the Cycle Review Form [This is a form 
used in working with infertility patients to look back 
at the previous cycle as a whole. The menses, the 
mucus cycle, hormone level results and medications 
are reviewed. The physician then makes decisions 
regarding the next cycle (Figure 85-1)]. 

* Maintenance of chart management skills through dia- 
logue with the patient 


Scheduling Duties 


* Maintenance of an out-patient clinic schedule and a 
surgery schedule (Figure 85-2). 

* Scheduling of out-of-town infertility patients, who 
come to the clinic for a 10 to 14 day stay [scheduling 
typically includes an ultrasound series, office visits 
and surgery and must be planned cooperatively with 
the patient’s cycle (Figure 85-3)]. 

* Scheduling of patients for gynecological surgery 


Making Nursing Assessments 


* Assessment of patient concerns and medical issues 

* Assessment of the patient’s assimilation of knowl- 
edge 

* Assessment of the patient’s stress level and the pro- 
vision of emotional support 

* Assessment of pregnancy 

* Assessment of symptoms of post-partum depression 

* Assessment of symptoms of pre-term labor and on- 


set of labor at term 
* Assessment of medications prescribed and taken 


Educating the Patient 


+ Instructing the patient in health care monitoring. 

* Instructing the high risk obstetrical patient in proto- 
col for early pregnancy care (Figure 85-4). 

* Ability to educate the patient in diluting and giving 
injections (see shot instruction and dilution guides: 
Figures 85-5 through 85-8). 

¢ Ability to instruct the patient in completing a hor- 
mone evaluation drawn cooperatively with their cycle 
(in other words, according to their NaProTRACKING) 

* Ability to explain medication use and effect on the 
patient’s cycle 

* Ability to educate the patient in collecting seminal 
fluid for analysis 


Communicating Effectively 


* Collaboration with physicians, nurse practitioners, 
National Hormone Laboratory personnel, 
ultrasonographers and support staff 

* Knowledge of the right questions to ask so that the 
physician has adequate information 

* Ability to focus on hearing exactly what the patient is 
saying and then accurately communicating that in- 
formation to the physician 

* Ability to focus on hearing exactly what the physi- 
cian is saying in answer to the patient’s questions 
and then accurately communicating that to the pa- 
tient 

+ Assessment of the patient’s assimilation of knowl- 
edge 


Administering Medications 


¢ Administration of oral, intramuscular, and subcuta- 
neous medications 
* Administration of intravenous medication 
* Knowledge of medications commonly used in 
NaProTECHNOLOGY, protocol, actions and side ef- 
fects 
Ampicillin/Amoxicillin 
Ceclor 
Clomid 
Diflucan 
Gyne-Lotrimin 
Human chorionic gonadotropin (HCG) 
Humibid 
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POPE PAUL VI INSTITUTE 
CYCLE REVIEW 


Name Date of contact day of cycle 


Phone (h) (w) - (c) 


Normal period _____ brown bleeding Post Peak Phase 


Mucus — subjective description Peak Day Calendar date 


Menstrual cycle 
Ee ee Be) BS 
ie 2 ae IS Se a ee ae 


Mucus cycle 


Hormone levels this cycle 


[i oars AG 
Pharmacy name 
— TN 


medications during past cycle | refill | Sen! | medications during past cycle 


Male medications 
Questions from patient: Doctor’s recommendation: 


Inititals:; 
Nextappt. — billed: 
Cyclereview/word/ic/10-03 


Figure 85-1: Pope Paul VI Institute Cycle Review 
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FORM DONE 
DATE___ 
INITIALS 


OR SCHEDULING SHEET 


NAME 


PHONE H) W). 


SS# LOCAL PHONE FOR OOT PT 


LAPAROSCOPY (49320) & HYSTEROSCOPY (58555) WITH VIDEO /POSS LASER LAP (58662) 


2° LOOK LAPAROSCOPY (58662) 
LUNA (58999) MOD. 22 
LSE (49201) 


LASER LYSIS OF ADHESIONS (58740) co2 


SHSG (58340/4740)/TES (58345/74742) 


KTP 


FLUORO 


OVARIAN WEDGE RESECTION (58920) 


LASER MYOMECTOMY (58140) 


C-SECTION (59510-TOTAL CARE) 
D & C (59820) 


D&C AND HYSTEROSCOPY (58556) 


___ CERVICAL CERCLAGE (59320) 


SURGERY DATE & TIME. 
ADMISSION DATE & TIME __ 


U/S SCHEDULED FOR. 
DIAGNOSIS_ 


HYSTERECTOMY: _ VAGINAL (58262) ABD (58150) 


_____ FILL BLADDER BY : 


ANESTHESIA: GENERAL 


PEAK DAY 


DR. T'S BOOK 
OR SCHED. BOOK 
PT SCHED BOOK 
PATIENT 


If Bergan: OR Schedule 
L&D PED 
Outptlab 

MAC. 


PT. HX OF DIABETES 
CANCER 


NEW PT APPT. 


if ee a eee 
ROUTINE ORDERS: Y N 
ADDITIONAL ORDERS: 


WORD/ORSCHED/10-03 


Figure 85-2: OR Scheduling Sheet 


_ IV SEDATION 


_SPINAL____ 


LAP REVIEW 
MARKED IN OR BOOK __ 
2 & 6 WK CHECKS 
(If hysterectomy,see Dr. TWH for 
Both appointments) 


If CUMC to schedule _ 
with orders 
with pre-cert 

Pt. To call for pre-op eval 
to pre-register 


MITRAL VALVE YN 
LATEX ALLERGY YN 


RX. CALLED IN OR SENT 
PTINSTRUCTIONS MAILED 


PRE-OP APPT 
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POPE PAUL VI INSTITUTE 
INFERTILITY EVALUATION OVERVIEW 
OUT-OF-TOWN PATIENTS 


1) HORMONE SERIES—Blood can be drawn in your local laboratory and then sent to our 
laboratory to be run. 


A. PRE-PEAK 
1, Day 5is the first blood draw. 
2. Starting on day___, have blood drawn EVERY OTHER DAY, with the last 
draw being either Peak + 1 or Peak + 2, depending upon how your cycle falls. 
B. POST-PEAK 
A variety of hormone levels are drawn on PEAK + 3,5,7,9,11. 
(if your period starts, discontinue the series.) 


PLEASE FILL OUT THE PATIENT INFORMATION SECTION ON THE REQUISITION. 


One requisition is used for the entire series. KEEP THIS REQUISITION. It should 
accompany the series after the final blood draw is completed. If the lab needs a copy, 
have them make a copy for themselves. The back of the requisition contains detailed 
information on the series. Refer to it if you or your lab have questions. If you or your 
lab need mailing containers, contact our LAB (402-390-6600) and we will mail you the 
containers. Packaging instructions are on the back of the requisition. 


The next step after completing the hormone series is to come to Omaha to complete an 
ultrasound series and a laparoscopy and hysteroscopy. When you are done with the 
hormone series, call the nurses to arrange your visit. 


2) ULTRASOUND SERIES 

A. This series will be completed during your stay in Omaha. The nurse will arrange the 
baseline ultrasound and you will schedule the remaining appointments when you are 
here. You will need to stay in Omaha until your follicle ruptures. 


3) LAPAROSCOPY AND HYSTEROSCOPY 

A. This out-patient surgery is scheduled during the pre-peak phase of your cycle. Contact 
the nurses if your period does not start when you expected it. The surgery can be 
done as long as your period has started but will need to be rescheduled if your period 
has not started by the day of surgery. 

B. Toward the end of your visit, you will meet with Dr. Hilgers to review all of the findings and 
to discuss a treatment plan. 


PLEASE CALL THE NURSES IF YOU HAVE ANY QUESTIONS. 


REV8/03//WORD/LC/OOTINFERT 


Figure 85-3: Pope Paul VI Institute Infertility Evaluation Overview — Out of Town Patients 
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ae POPE PAUL VI INSTITUTE i 


Congratulations on your newly confirmed pregnancy! This form provides you with some 
information from your physician/nurse practitioner prior to your first OB visit. 


Your doctor recommends that an early ultrasound be done at 4.5 weeks after conception 
or 6.5 weeks after your last menstrual period. Your first OB visit should be scheduled 
soon after the ultrasound. If you experience symptoms of bleeding/spotting or cramping 
please call the nurses (402-390-9175). Ultrasounds will also be ordered at 16 wk., 22 
wk., and optionally at 28 weeks. 


A nutritionally balanced diet that is high in complex carbohydrates, protein, vitamins and 
minerals, and low in sugar and fat is recommended. Vitamins with folic acid are 
recommended. These may be purchased over the counter. If you prefer a prescription 
for insurance purposes, ask one of the nurses. 


Progesterone is used during pregnancy in women who have a history of infertility or 
previous miscarriage because they may not produce enough progesterone to support the 
pregnancy. At the time of your positive pregnancy test, progesterone support may be 
initiated if deemed necessary by your doctor. This is generally given in the form of 
intramuscular injections. The office nurses may give these through our office or by 
another person after proper instruction and approval. (Call if you want to schedule an 
appointment to teach someone to give you the shots). The length of the support is 
individually determined and may continue throughout most of the pregnancy. Some 
bottles of Progesterone will have package inserts warning of the possibility of birth 
defects with this drug. This warning refers to an artificial progesterone substitute — not 
the pure progesterone that you are receiving. We have not seen any deformities related 
to pure progesterone over many years of prescribing it. There may be some soreness at 
the site of the injection. This may be soothed by warm tub soaks or a heating pad. 
Report any swelling, redness or itching to the nurses. 


A progesterone level was drawn at the time of the pregnancy blood test. This test 
measures the amount of progesterone your body is producing. Results are generally 
available within 48 hours. The level determines the frequency and dosage of 
supplemental progesterone that you will need. The initial dose is an injection of 200 mg 
twice weekly (mon-thurs or tue-fri). The doctor recommends that you have a level drawn 
every two weeks RIGHT BEFORE your injection. If your doctor has ordered 
progesterone vaginal or oral capsules, you should not take the capsule the night before 
or in the morning when you get your progesterone level drawn. In this fashion, with the 
monitoring of the progesterone levels every two weeks, an accurate assessment of the 
dose of progesterone supplementation can be obtained. The nurse will call you with the 
results only if there is a dosage change. Feel free to call for your level. 


You may expect to be seen by your doctor or nurse practitioner every 2-4 weeks during 
your pregnancy. You will also be seen 3 and 6 weeks after delivery. Make these 
appointments far in advance. 


Figure 85-4: Early OB Instructions — Pope Paul VI Institute 


Keflex 

Monistat 

Naltrexone (Trexan) 

Parlodel 

Pergonal 

Prednisone 

Progesterone (oral, intramuscular and vaginal) 
Rocephin 

Terbutaline 

Triestrogen 


Assisting the Physician in Processing 
Laboratory Results 


* Knowledge of normal laboratory values 
* Graphing of progesterone levels and determining zone 
and dosage recommendation, based on protocol. 


Much of the nurse’s role involves telephone triage. The 
nurse assesses the situation/problem and decides if the 
symptoms are of an urgent nature, therefore needing an 
immediate physician response. The assessment requires 
that the following information be gathered: 


For obstetrical patients: 
1) chief complaint 
2) gestational age 
3) assessment of symptoms of pre-term labor (Fig- 
ure 9) 
4) date of last ultrasound 
5) date and result of last Progesterone level 


For gynecological patients: 
1) chief complaint 
2) day in cycle if charting or first day of last men- 
strual period if not charting 
3) current medications 
4) next appointment 
5) Peak + 16 instructions 


References 


1. Hilgers TW, Daly KD, Hilgers SK, Prebil AM: The 
CREIGHTON MODEL FertilityCare™ System: A Standardized 
Case Management Approach to Teaching. Book | — Basic 
Teaching Skills, 2 Edition, Pope Paul V1 Institute Press, 
Omaha, NE 2002. 


Women who are trying to achieve a pregnancy are told 
to call the nurse when they reach Peak + 16. At this time, 
the nurse assesses whether or not the patient is taking 
HCG. Since HCG is the same hormone that is measured 
in a pregnancy test, a urine test does not provide an 
accurate measurement. The HCG can give a false posi- 
tive result. In that situation, a B-HCG quantitative test is 
done. 


If the result is over 50, the pregnancy is confirmed. If 
the result is positive, but less than 50, it should be re- 
peated in 48 hours to see if it is increasing or decreas- 
ing. If the patient has a history of infertility or miscar- 
riage, she is then started on progesterone supplemen- 
tation. If the patient has had three or more miscarriages, 
she is also started on HCG supplementation. 


Professional Satisfaction es 


The rewards of NaPro&TECHNOLOGY nursing are many. 
Again, the patients are knowledgeable of their cycles 
and are great historians. The patient is treated as an 
individual and as a partner in her health care. The medi- 
cal care given is founded on principles of assessment 
and collaboration. Intervention is based on the dignity 
of human life. 


All of these factors increase the patient’s cooperation 
and compliance with medical advice and make the job of 
the patient care staff much more satisfying. I have found 
that the patients are so grateful for the quality of care 
that they receive. That feeling of gratitude spills over 
onto the nurse and makes her/him feel fulfilled in the 
practice of nursing. The nurse is peaceful knowing that 
she/he is not compromising any of her/his moral val- 
ues, but rather is able to build on them in providing 
care. It is a cycle of satisfaction that makes me thankful 
| am part of the NaProTECHNOLOGY nursing profes- 
sion! 
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1) 
2) 
3) 


POPE PAUL Vi INSTITUTE 
DIRECTIONS FOR DILUTION OF HCG 
(10,000 UNITS PER VIAL) 


Start by washing your hands. 
Remove the syringe and needle from the wrapper. 
Scrub the rubber caps of the vials with an alcohol wipe. 


For a dose of 2000 units per 1 cc: 


1) 


Pull back the plunger of the syringe to draw an amount of air into the syringe 
equal to the amount of diluent to be used (2.5 cc). Remove the needle cover 
and carefully inject the air into the vial. This is to equalize the pressure and to 
facilitate the removal of the solution. After injecting air, withdraw 2.5 cc of 
diluent and transfer this into the bottle of medication. Do this two times (so 
that you will have used 5 cc of the diluent). 

You will use one-half of the diluent and need to discard the remaining half. 
Rotate the bottle to mix the medication well. 

Mark the bottle with the date of dilution. 

Put on a new needle prior to administration. 


For a dose of 5000 units per 1 1/2 cc: 


1) 


Pull back the plunger of the syringe to draw an amount of air into the syringe 
equal to the amount of diluent to be used (3 cc’s). Remove the needle cover 
and carefully inject air into the vial. (This is to equalize the pressure and to 
facilitate removal of the solution). 

Add 3 cc's of diluent to the vial of powdered medication. 

Discard the remainder of the diluent. 

Rotate the bottle to mix the medication well. 

Mark bottle with the date of dilution. 

Put on a new needle prior to administration 


For a dose of 200 units per 0.2 cc: 


1) 


Use a ten-cc syringe to dilute the bottle of HCG 10,000 units with 10 (ten) cc 
of diluent. The strength of the diluted medicine is 100 U per 0.1 cc (1/10 of a 
cc). Date the bottle of medicine with the date of dilution. 


Tip: 
If you are also taking HCG 2000 Units post-ovulatory you could use the medicine 
as diluted for a dose of 100 units/0.1 cc. Your dose would be 2000 units = 2 cc's. 


Directions for dilution of hcg/word/Ic/10-03 


Figure 85-5: Pope Paul VI Institute Directions for Dilution of HCG (10,000 units per vial) 
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POPE PAUL Vi INSTITUTE 
TEACHING GUIDE FOR HUMAN CHORIONIC GONADATROPIN (HCG) 
INTRAMUSCULAR INJECTIONS 
You will need for each injection: 
1. 1 sterile 3-cc. syringe with an attached 22 gauge 1 % “ needle. 
2. Alcohol wipes or alcohol bottle and cotton 
3. When you initially mix the medication you will need an additional 22-gauge needle. 


4. HCG, 10,000 UNIT vial 


Your dosage is 


1. DRAWING UP THE MEDICATION 
a. Calculate correct amount of medication (see directions for dilution). 
b. Scrub the rubber cap of the vial with an alcohol wipe. Gently roll the vial. 
c. Pull back the plunger of the syringe to draw an amount of air into the syringe equal to 


the amount of medication to be given. Remove the needle cover and carefully inject air 
into the air portion of the vial (this prevents bubbles). 


d. Withdraw the correct amount of the medication. Flick the syringe with your finger to 


remove the air bubbles. 
e. Remove the needle from the vial and replace the needle cover. 
2. SELECT THE SITE FOR INJECTION 


The dorsogluteal sites are used for intramuscular injection because these muscles are 
thick and tolerate injections of medicine with the least reaction. 


a. The site may be located by dividing the buttock into quadrants. 


b. The injection is given in the outer aspect of the upper outer quadrant of the buttock 2- 
3 inches below the crest of the ileum. 


trochanter 


Sciatic n 


Figure 85-6a: Pope Paul VI Institute Teaching Guide for Human Chorionic Gonadotropin (HCG) Intramuscular Injections (Graphic 
reprinted with permission from: Hosley JB and Molle-Matthews EA. Pocket Guide to Medical Assisting. Lippincott Williams & 
Wilkins, Philadelphia, 1999. p200). 
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c. For an IM injection, the patient may stand, lie fact down, or on her side. In all cases 
the muscle should be relaxed (no weight bearing when standing). If lying down, toes 
should be pointed inward; if on side, leg should be bent. 


d. The muscle is palpated and the skin is wiped with an alcohol wipe. (Let the alcohol 
dry!). 


e. The skin is held taunt and the needle is inserted at a 90-degree angle in a quick dart- 
like motion. When the needle is inserted smoothly and firmly, this is a relatively painless 
procedure. 


f. The hand holding the skin is then moved to hold the syringe firmly. Pull the plunger 
back in order to make certain the needle has not entered a blood vessel. (If small 
bubbles appear in the syringe — continue on; if blood appears, remove the syringe, 
change needles and start over). 


g. Holding the syringe steady, inject the medicine. 


h. The needle is then removed quickly and the area can be massaged gently with a 
cotton ball to help absorption of the medication. Recap the used needle. Discard all 
needles and syringes carefully. 


i. If discomfort occurs, a heating pad to injection site or hot tub soaks may help. 


j. HCG needs to be refrigerated once it has been mixed. If it has been left 
unrefrigerated, it must be discarded. Discard any unused HCG 60 days after dilution. 


NEVER INJECT INTO SWOLLEN, REDDENED, OR BRUISED AREAS. 


During cycles in which you take HCG shots; if you suspect a pregnancy: 


1. Do not do a home pregnancy test. The pregnancy test is based on the 
presence of HCG in your body and the possibility of a false positive urine test is 
likely. 


2. Your post-peak phase may be lengthened. If you reach P + 17 or P + 18, 
please contact our office to arrange to have a blood pregnancy test. 


CALL THE NURSES IF YOU HAVE ANY QUESTIONS. 


Figure 85-6b: Page 2 of the Pope Paul VI Institute Teaching Guide for Human Chorionic Gonadotropin (HCG) Intramuscular 
Injections 
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POPE PAUL VI INSTITUTE 
TEACHING GUIDE FOR SUBCUTANEOUS INJECTIONS 
HUMAN CHORIONIC GONADATROPIN (HCG) 


For each injection you will need: 
1. 1 sterile 1cc. syringe with an attached 25 gauge 5/8" needle. 
2. Alcohol wipes or alcohol bottle and cotton 
3. HCG, 10,000 UNIT vial 


When you mix the medication you will need an additional 10 cc syringe with an attached 22 gauge 
1”—1 %" needle. 


Your dosage is 
1. DRAWING UP THE MEDICATION 
a. Calculate correct amount of medication (see directions for dilution). Wash your hands 
with soap and water. 
. Scrub the rubber cap of the vial with an alcohol wipe. Gently roll the vial. 
. Withdraw the correct amount of the medication. Flick the syringe with your finger to 
remove the air bubbles. 


d. Remove the needle from the vial and replace the needle cover. 


2. SELECT THE SITE FOR INJECTION—rotate your injection sites. Do not use the arm site if 


you are self-administering. 

a. arm site; one hand-width below the shoulder and one above the elbow. 

b. abdomen site: below the rib cage and above the hips 1” away from the navel or any 
scars. 


c. leg site: one hand-width below the groin and one hand above the knee. 


Figure 85-7a: Page 1 of the Pope Paul VI Institute Teaching Guide for Subcutaneous Injections Human Chorionic Gonadotropin 
(HCG) (Graphic reprinted with permission from: Hosley JB and Molle-Matthews EA. Pocket Guide to Medical Assisting. Lippincott 
Williams & Wilkins, Philadelphia, 1999. p200). 
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c. For an IM injection, the patient may stand, lie fact down, or on her side. In all cases 
the muscle should be relaxed (no weight bearing when standing). If lying down, toes 
should be pointed inward; if on side, leg should be bent. 


d. The muscle is palpated and the skin is wiped with an alcohol wipe. (Let the alcohol 
dry!). 


e. The skin is held taunt and the needle is inserted at a 90-degree angle in a quick dart- 
like motion. When the needle is inserted smoothly and firmly, this is a relatively painless 
procedure. 


f. The hand holding the skin is then moved to hold the syringe firmly. Pull the plunger 
back in order to make certain the needle has not entered a blood vessel. (If small 
bubbles appear in the syringe — continue on; if blood appears, remove the syringe, 
change needles and start over). 


g. Holding the syringe steady, inject the medicine. 


h. The needle is then removed quickly and the area can be massaged gently with a 
cotton ball to help absorption of the medication. Recap the used needle. Discard all 
needles and syringes carefully. 


i. If discomfort occurs, a heating pad to injection site or hot tub soaks may help. 


j. HCG needs to be refrigerated once it has been mixed. If it has been left 
unrefrigerated, it must be discarded. Discard any unused HCG 60 days after dilution. 


NEVER INJECT INTO SWOLLEN, REDDENED, OR BRUISED AREAS. 

During cycles in which you take HCG shots; if you suspect a pregnancy: 
1. Do not do a home pregnancy test. The pregnancy test is based on the 
presence of HCG in your body and the possibility of a false positive urine test is 
likely. 


2. Your post-peak phase may be lengthened. If you reach P + 17 or P + 18, 
please contact our office to arrange to have a blood pregnancy test. 


CALL THE NURSES IF YOU HAVE ANY QUESTIONS. 


Figure 85-7b: Page 2 of the Pope Paul VI Institute Teaching Guide for Subcutaneous Injections Human Chorionic Gonadotropin 
(HCG) 
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POPE PAUL VI INSTITUTE 
TEACHING GUIDE FOR PROGESTERONE 
INTRAMUSCULAR INJECTIONS 


You will need for each injection: 
1. 1 sterile 3-cc. syringe with an attached 22 gauge 1 % “ needle. 
2. 118 gauge 1 2" needle (this may be used to draw up two) 
3. Alcohol wipes or alcohol bottle and cotton 


4. Progesterone vial 


Your dosage is 
1. DRAWING UP THE MEDICATION 


a. Calculate correct amount of medication. There are two dilutions of Progesterone. 
The dilution is either 50 mg/cc or 100 mg/cc. Therefore the volume given depends on the 
dilution used. Check your bottle label. Do not draw up or inject more than 2 cc in an 
injection site. 


b. While in the wrapper, twist off the needle and take out the syringe, leaving the needle 
in the sterile wrapper. 


c. Place an 18-gauge needle on the syringe. 
d. Scrub the rubber cap of the vial with an alcohol wipe. Gently roll the vial. 


e. Pull back the plunger of the syringe to draw an amount of air into the syringe equal to 
the amount of medication to be given. Remove the needle cover and carefully inject air 
into the air portion of the vial (this prevents bubbles). 


f. Withdraw the correct amount of the medication — this may be difficult because of the 
thickness of the solution. Flick the syringe with your finger to remove the air bubbles. 


g. Remove the needle from the vial and replace the needle cover. 
h. Remove the 18-gauge needle and replace the 22-gauge needle. 


2. SELECT THE SITE FOR INJECTION 


The dorsogluteal sites are used for progesterone injection because these muscles are 
thick and permit injections of larger quantities of medicine. 


a. The site may be located by dividing the buttock into quadrants. 


b. The injection is given in the outer aspect of the upper outer quadrant of the buttock 2- 
3 inches below the crest of the ileum. 


Figure 85-8a: Page 1 of the Pope Paul VI Institute Teaching Guide for Progesterone Intramuscular Injections 
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c. For an IM injection, the patient may stand, lie fact down, or on her side. In all cases 
the muscle should be relaxed (no weight bearing when standing). If lying down, toes 
should be pointed inward; if on side, leg should be bent. 


d. The muscle is palpated and the skin is wiped with an alcohol wipe. (Let the alcohol 
dry!). 


e. The skin is held taunt and the needle is inserted at a 90-degree angle in a quick dart- 
like motion. When the needle is inserted smoothly and firmly, this is a relatively painless 
procedure. 


f. The hand holding the skin is then moved to hold the syringe firmly. Pull the plunger 
back in order to make certain the needle has not entered a blood vessel. (If small 
bubbles appear in the syringe — continue on; if blood appears, remove the syringe, 
change needles and start over). 


g. Holding the syringe steady, inject the medicine slowly (60-90 seconds for 1 cc and 90- 
120 for 2 cc). The slower the medicine is injected, the lesser the localized reaction. The 
medicine may be difficult to inject because of its thickness. Continue slowly. If difficulty 
is still encountered, the needle may be drawn back % to ¥ inch. The rest of the medicine 
may then be injected. 


h. The needle is then removed quickly and the area can be massaged gently with a 
cotton ball to help absorption of the medication. Recap the used needle. Discard all 
needles and syringes carefully. 

i. Progesterone does not need to be refrigerated. 

j. If discomfort occurs, a heating pad to injection site or hot tub soaks may help. 


NEVER INJECT INTO SWOLLEN, REDDENED, OR BRUISED AREAS. NEVER 
INJECT MORE THAN 2 CC’S IN AN INJECTION SITE. 


CALL THE NURSES IF YOU HAVE ANY QUESTIONS. 


Figure 85-8b: Page 2 of the Pope Paul VI Institute Teaching Guide for Progesterone Intramuscular Injections (Graphic reprinted 
with permission from: Hosley JB and Molle-Matthews EA. Pocket Guide to Medical Assisting. Lippincott Williams & Wilkins, 
Philadelphia, 1999. p200). 
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Chas yoter &6 


Summary of 
NaProTECHNOLOGY Biomarkers 


his chapter presents in a summary fashion, the 

various biomarkers that are important in 
NaProTECHNOLOGY. These biological markers have 
been shown throughout the course of this textbook but 
are consolidated in this chapter as an easy reference for 
the individual physician. 


—— 


Figure 86-1: The cycle is now complete. The remaining aa 
of this cycle are dry and charted with plain green stamps. In 
this example, the length of the cycle is 28 days in duration. 
The length of the menstrual flow is five days and the mucus 
cycle is five days as well. The length of the pre-Peak pase of 
the cycle is 14 days and the post-Peak phase 14 days. Each 
of these documents certain of the biomarkers that are present 
(see Figure 7-10, page 112). 
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Figure 86-2: Three cycles charted for the CrMS showing 
the occurrence of menstruation, the pre-Peak dry days, the 
mucus cycle, the Peak Day (P), and the post-Peak dry days. 
The pre-Peak phases are variable in length (14, 9, and 20 
days) but the post-Peak phases are consistent (14, 15, 13 
days) (see Figure 4-3, page 46). 
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Family Planning, cont’d 
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Figure 86-3: The application of the CrMS in a regular men- 
strual cycle. The menstrual period, pre-Peak dry days, mucus 
cycle, Peak Day (P) and post-Peak phase are shown. The 
cycle is shown with correlating estradiol-17 (E,) (black bars) 
and progesterone (red bars) levels (see Figure 2-2, page 
20). 
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Figure 86-4: In this case, a woman of normal fertility, the 
CrMS is used to achieve pregnancy. The acts of intercourse 
in the midst of the mucus cycle (days 16 and 18) should be 
expected to result in pregnancy as they did in this example 
(see Figure 2-4, page 21). 


Figure 86-5: The monitoring (NaProTRACKING ) of the 
biomarkers of the CrMS for a woman's health. In the first 
cycle, a limited mucus cycle is observed. This is common in 
infertility. In the second cycle, a short post-Peak phase of 5 
days is present. In this cycle, miscarriage would be a very 
high risk if pregnancy occurred. In the third cycle, low luteal 
phase progesterone is expected from the premenstrual spot- 
ting that is present. And in the fourth cycle, the unusual bleed- 
ing would demand more evaluation (see Figure 2-6, page 22). 


Figure 86-6: Cohen's original schemata for the events that 
occur in the cervical mucus around the time of ovulation. Of 
special note is the depiction of the sperm survival and the, de 
facto, recognition of the role of the cervical mucus as a bio- 
logical valve (From: Cohen MR, Stein IF and Kaye BM: 
Spinnbarkeit: A Characteristic of Cervical Mucus. Fertil Steril, 
3: 201, 1952) (see Figure 4-2, page 45). 


Figure 86-7: Examples of a feces fern (A), channel for- 
mation when the fern is negative (B), a good positive fern (C), 
and channel formation when the fern is positive (D) (100x) 
(From:Hilgers TW, Prebil AM: The Ovulation Method — Vulvar 
Observations as an Index of Fertility/Infertility. Obstet Gynec, 
53: 12-22m 1979) (see Figure 15-9, page 186). 
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Figure 86-8: Individual cycle with (A) channel number per 
LPF, (B) estradiol-17B, (C) LH, and (D) progesterone."* The 
largest number of channels is consistently observed on the 
same day as the woman's observation of her Peak Day (Peak 
Sx) (From: Hilgers TW, Prebil AM: The Ovulation Method —Vul- 
var Observations as an Index of Fertility/Infertility. Obstet Gynec 
53: 12-22, 1979) (see Figure 15-12, page 187). 
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Figure 86-9: Frequency of (A) negative (b = 0.14, p <.0001), 
(B) poor positive (b=0.02, p<.333), and (C) good positive ferns 
(b=0.13, p<.0002) by woman's vulvar observations (From: 
Hilgers TW, Prebil AM: The Ovulation Method —Vulvar Observa- 
tions as an Index of Fertility/Infertility. Obstet Gynec 53: 12-22, 
1979) (see Figure 15-13, page 187) 
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Figure 86-10: The mean number of channels/LPF + Peak Day 
(P) at three-day intervals (n=294). No sperm penetration oc- 
curs (theoretically) when the channel number is below the 
hash marked line (From: Hilgers TW, Prebil AM: The Ovulation 
Method—Vulvar Observations as an Index of Fertility/Infertil- 
ity. Obstet Gynec 53: 12-22, 1979) (see Figure 15-11, page 
187). 
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Figure 86-11: (A) Mean number of channels/LPF (b=12.95, 
p<.0008) (no sperm penetration occurs when the channel 
number is below the hash marked line) and (B) natrual log of 
mean channel number by woman's vuvlar observation by 
stage of CrMS cycle (b=0.42, p<.0001) (From: Hilgers TW, 
Prebil AM: The Ovulation Method —Vulvar Observations as an 
Index of Fertility/Infertility. Obstet Gynec 53: 12-22, 1979) (see 
Figure 15-14, page 188). 
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Targeting Hormone Evaluation 
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CREIGHTON MODEL FertilityCare™ System 
Targeted Periovulatory and Post-ovulatory Hormone Profiles 
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Figure 86-12: This schematic drawing of the CrMS demon- 
strates how it is used to target the periovulatory and post- 
ovulatory hormone profiles (see Figure 19-3, page 253) 


Table 86-1: Targeting the Periovulatory 
Evaluation of the 17B Estradiol (E,) Profile 


Creighton Model System (N=193) 


n % Cumulative 
Targeted the E, profile accurately 138 71.5 71.5 
with a Peak level of E, 


Targeted the E, profile accurately 24 124 83.9 
with the assistance of the P+3 

E. level (and a Peak level of E.) 

Gave a reasonable assessment of 25 13.0 [96.9] 
the E. profile—but no Peak level 


Targeted the E, profile inaccurately 6 | 3.1 


See Table 19-6, page 255 
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Figure 86-13: Ultrasound examination of the changes in the 
endometrial lining through the course of the menstrual cycle 
Early proliferative (upper left) to late proliferative (upper right) 
and early secretory (lower left) to late secretory (lower right) 
are shown (From: Pope Paul VI Institute, Division of Repro- 
ductive Ultrasound) (see Figure 20-1, page 260) 


Table 86-2: Targeting the Evaluation of the 
Postovulatory Progesterone 


and 176 Estradiol (E,) Profile 


Creighton Model System (N=620) 


n % 
Targeted the postovulatory 609 98.2 
profile accurately 
Targeted the postovulatory 11 1.8 


profile inaccurately 


See Table 19-7, page 255. 


Figure 86-14: The observation of a mature follicle (1.97 cm) 
and its cumulus oophorus (C.O.) in the sagittal plane in 2-D 
(left) and the same cumulus in 3-D (right). (Medison Voluson 
530D, 3D-S-VDW, 5-8 MHz, TVP Probe) (From: Pope Paul VI 
Institute, Division of Reproductive Ultrasound) (see Figure 
20-6, page 261) 
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Figure 86-15: Transition observed from proliferative to secre- 
tory endometrium during the six days leading up to follicular 
rupture (FR) and the day of follicular rupture (Total N=400): P= 
proliferative, LP=late proliferative, ES=early secretory and S= 
secretory (From: Pope Paul VI Institute research, 2004) (see 
Figure 20-2, page 260). 


Figure 86-16: The dilatation of the cervix observed in sagittal 
view as follicular rupture approaches (From: Pope Paul VI 
Institute, Division of Reproductive Ultrasound) (see Figure 
20-3, page 260). 
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Figure 86-17: The relative incidence of a dilated (open) cer- 
vix and undilated (closed) cervix as follicular rupture (FR) 
approaches (complete ruptures only) (Total N=311) (From 
Pope Paul VI Institute research, 2004) (see Figure 20-5, page 
261) 
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Figure 86-18: A mature follicle on the left with a cumulus 
oophorus and an empty follicle on the right (From: Pope Paul 
VI Institute, Division of Reproductive Ultrasound) (see Figure 
20-7, page 261) 
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Figure 86-19: An empty follicle on the left (1.95 cm) and a 
mature follicle on the right in transverse plane (2.15 cm). The 
follicle on the right shows a small follicle impinging on the 
mature follicle at 7 o'clock to demonstrate its characteristics 
as distinct from a cumulus oophorus (From: Pope Paul VI 
Institute, Division of Reproductive Ultrasound) (see Figure 
20-8, page 262) 
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Ovulation Disorders, cont’d 
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Figure 86-20: The complete rupture of a mature follicle with 
a cumulus oophorus in the sagittal (upper left) and trans- 
verse plane (upper right) with MFD 1.97 cm and its corpus 
luteum (lower left and right) on consecutive days demon- 
strating an anatomically normal ovulation by ultrasound (From 
Pope Paul VI Institute, Division of Reproductive Ultrasound) 
(see Figure 20-9, page 262) 


Figure 86-21: A retained cumulus oophorus (C.O.) (far right) 
in a follicular rupture over three consecutive days (From 
Pope Paul VI Institute, Division of Reproductive Ultrasound) 
(see Figure 20-10, page 263) 


LUTEINIZED 
UNRUPTURED 
FOLLICLE 


Figure 86-22: A debris filled unruptured follicle where the 
endometrium has been positively identified to have changed 
to secretory (From: Pope Paul VI Institute, Division of Repro- 
ductive Ultrasound) (see Figure 20-11, page 263) 
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Figure 86-23: A twin luteinized unruptured follicle where the 
endometrium has been positively identified to have changed 
secretory and both follicles have become debris filled (From 
Pope Paul VI Institute, Division of Reproductive Ultrasound) 
(see Figure 20-12, page 263) 


Figure 86-24: An example of an immature follicle with com 
plete rupture. With serial (daily) ultrasonography the follicle 
has been observed to reach an MFD of 1.67 cm (left and 
middle, transverse and sagittal view) and is completely rup- 
tured forming a corpus luteum measuring 7.9 mm (right) 
(Medison Voluson 530D, 3D-S-VDW, 5-8 MHz, TVP probe) 
(From: Pope Paul VI Institute, Division of Reproductive Ultra- 
sound) (see Figure 20-13, page 263) 
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Figure 86-25: An example of a partial rupture. The upper 
follicle (transverse and sagittal view) with an MFD of 2.00 cm 
is observed to only partially rupture (< 7.5 mm) over 24 hours 
(bottom, transverse and sagittal views) to an MFD of 1.47 cm 
(From: Pope Paul VI Institute, Division of Reproductive Ultra- 
sound) (see Figure 20-14, page 264) 


Figure 86-26: This is an example of a delayed rupture pat- 
tern. The dominant follicle partially ruptured over 24 hours 
(MFD of 2.08 cm to 1.77 cm) and then completely ruptured 
forming a corpus luteum over 48 hours (MFD 0.88 cm) (top to 
bottom, transverse and sagittal views) (From: Pope Paul VI 
Institute, Division of Reproductive Ultrasound) (see Figure 
20-15, page 264) 
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Figure 86-27: An example of an afollicular cycle. These four 
observations show a follicle reaching 1.37 cm in maximum 
size (right upper). A beginning corpus luteum can be observed 
as a crescent shape inferior to the cystic structure (lower 
left) while the progesterone levels began to increase (2.3 ng/ 
mL). Two days later (lower right), regression occured and 
the progesterone level clearly indicated that a corpus luteum 
had formed. (From: Pope Paul VI Institute, Division of Repro- 
ductive Ultrasound) (see Figure 20-16, page 265) 


Table 86-3: Working Classification System 
for the Disorders of Human Ovulation as 


Determined by Serial Ultrasound Assessment 


1. Mature follicle (> 1.90 cm) (- or Re C.0.) 


MF Re 

ll. Luteinized unruptured follicle (+ or — C.O.) 
LUF 

ill. Immature follicle (< 1.90) (+, —- or Re C.O.) 
IFS: + Re 


IV. Partial rupture (< 0.75 cm rupture) (+, -- Re C.0.) 


PRS: +, -, Re 
V. Delayed rupture (+, —, or Re CO.) 
DRS: + Re 


Vi. Afollicularism 
AF 


See Table 20-3, page 265 
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Chronic Discharges 


Figure 86-28: The appearance of nabothian cysts, which 
form as the result of a blocked mucus crypt secondary to 
chronic inflammation, on the cervix (see Figure 25-2a, page 
295). 


Figure 86-29: The cervix of Figure 25-7 which has now 
been treated effectively and the endocervical epithelium has 
undergone metaplastic transformation to a squamous epithe- 
lium (see Figure 25-7, page 298). 


CERVIX GRADING 
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NORMAL GRADE | GRADE I! GRADE III GRADE IV 
up to 5 mm 5mm to 1cm 1 cm to2cm over 2cm 


Figure 86-30: A simple grading system of the ectocervix which allows for 
a standardized assessment of the cervical eversion and the monitoring of 
its healing following treatment (see Figure 25-1, page 294). 


Table 86-4: The Status of the Cervix when 
Cervical Eversion is Predicted to be Present or Absent 


Normal or Grade Il — IV 
Cervical eversion Grade | Nabothian Cysts Only Total 
predicted to be n % n % n % 
Present 89 23.4 292 381 100.0 
Absent 78 75.7 25 24.3 103 100.0 


1. Chi-square =98.40, p<.0001 


See Table 25-2, page 296 
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Chronic Discharges, cont’d 


Figure 86-31: The CrMS chart in a patient prior to hyfrecation 
and following hyfrecation for a cervical eversion (see Figure 
25-9, page 298). 
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Figure 86-32: A patient who is 36 years old, gravida 2, para 
1, and having frequent 2W observations. She is 19.1 weeks 
pregnant and culture revealed yeast (Candida albicans) and 
Group B beta-strep. Treatment with yeast medication and 
penicillin reverted her observations back to dry (see Figure 
25-11, page 301). 
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Figure 86-33: A conception cycle using the CrMS with Peak 
Day on day 17. Implantation mucus was present on days 22 
and 23 and implantation bleeding on days 29, 30, and 31.A 
positive serum pregnancy test on day 34 (Peak +19) was 
identified. All of the dates were confirmed by ultrasound (see 
Figure 25-14, page 302). 
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Figure 86-34: A cycle with a continuous Peak-type mucus 
discharge with the last day of clear observed on day 18. A 
K+3 progesterone level was 22.2 ng/mL, which is definitively 
in the postovulatory range. Thus, post-Peak yellow stamps 
can be used in a cycle such as this and have been employed 
in the second line of charting (see Figure 25-15, page 304). 


Figure 86-35: The last day of clear is observed on day 15 of 
the cycle in a woman who otherwise has post-Peak, Peak- 
type mucus. Her K+3 progesterone level was 18.0 ng/mL, 
which is in the postovulatory range. In a situation such as 
this, post-Peak yellow stamps can be used in the second 
cycle of charting so long as all other protocols are followed. 
It is shown in this fashion in the second line of charting (see 
Figure 25-16, page 304). 


Figure 86-36: In this cycle, daily ultrasound examinations 
were being performed and follicular rupture (FR) was identi- 
fied as occurring on K-1. Thus, the last day of clear (K), 
which was on day 11, would be an excellent indicator of an 
alternative Peak Day. Yellow stamps could be used in the 
second cycle of charting as depicted here in this example 
(see Figure 25-17, page 305). 
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Figure 86-37: A pregnancy occurring in a longer cycle where 
the Peak Day occurred on day 26 of the cycle (From: Pope 
Paul VI Institute research, 2004) (see Figure 53-3, page 710). 


Table 86-5: Creighton Model 
FertilityCare™ System 
Estimating the Due Date (ETA) 
CrMS vs. Ultrasound 


ETA by CrMS = ETA by U/S + 1.97 days 
ETA by U/S + 3days = 82.0% ETA by CrMS 


ETA by U/S + 5 days = 94.0% ETA by CrMS 


See Table 53-4, page 711. 


Effects of Stress 


Table 86-6: Relationship of the ETA (EDC) to 
the Three Systems of 
Calculating the Due Date 


Longest length 


Method n Estimate to ETA 

CrMS' 173 10 days 

BBT?? 26 14 days 

LMP** 26 18 days 

LMP® 44,623 > 10 days = 16.6% of cases 


1. Based on 173 consecutive pregnancies where ETAbDCrMS and early 
ultrasound (U/S) were compared: mean Cr-MS ETA— mean U/S ETA+ 
1.76 days 

2 Based upon a study of 26 deliveries using the Prem Rule: EDC = first day 

of overall thermal shift — 7 days + 9 months (from Kippley*) 

Kippley JF and Kippley SK: The Art of Natural Family Planning. Fourth 

edition. Couple to Couple League. Cincinnati, OH 1996, pp300-301 

4. Based upon a study of 26 deliveries using Naegele’s Rule: LMP —3 

months + 7 days (from Kippley”) 

Yang H, Kramer MS, Piatt RW, Blondel B, et al; How Does Ultrasound 

Scan Estimation of Gestational Age Lead to Higher Rates of Preterm 

Birth? Am J Obstet Gynec 186: 433-437, 2002 
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See Table 53-5, page 711. 
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Delayed Peak Day (Ovulation) 
Because of Stress (Minor Surgery) 


Figure 86-38: A delay in the Peak Day due to stress of minor 
surgery (see Figure 28-1, page 342). 
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Figure 86-39: Prolonged mucus cycle (third cycle due to 
death in family (see text). By the last cycle, stress had been 
relieved and cycles reverted to normal (see Figure28-2, page 
342). 
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Figure 86-40: Stress-induced dry cycles (starting with fourth 
cycle) because of new diet (see Figure 28-3, page 343). 
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Figure 86-41: Stress-induced cycles leading up to wedding 
(see Figure 28-4, page 344). 
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Premenstrual Syndrome = 


Figure 86-42: In this example, the patient is being treated 
with progesterone vaginal capsules 300 mg per vagina QD 
HS P+3 through P+12. In the fourth cycle, the patient decided 
to discontinue her progesterone. The post-Peak phase short- 
ened and her symptoms recurred. She resumed treatment 
again in her fifth cycle (see Figure 29-15, page 361). 


Table 86-7: CrMS Charting Data 
in Women with PMS 


Variation in Length 


Mean Mucus of Post-Peak Phase 
Condition Cycle Score Hormone Days 
Without PMS 10.0 10.0% 
With PMS 8.3' 62.5%? 


1. p=.119, equal-variant t-test (n=17) 
2 p=.0009, chi-square analysis (n=16) 


See Table 29-21, page 365. 
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Figure 86-43: This CrMS chart from an 18-year-old woman 
shows a prolonged mucus cycle with variable return of Peak- 
type mucus (VRPM). On the day of the physician examina- 
tion, she has pain. Ultrasound examination confirmed the pres- 
ence of a persistent follicular cyst (see Figure 31-1, page 
382). 


Figure 86-44: This ultrasound done on the day of the physi- 
cian examination in Figure 31-1 reveals a cystic structure in 
the right ovary (left) in the presence of an endometrium which 
appears sonographically as proliferative (right) (From: Pope 
Paul VI Institute Reproductive Ultrasound Center) (see Figure 
31-2, page 382). 


Figure 86-45: The same patient as in Figure 86-44 (31-2), 
however, this is on day 5 of her next menstrual period after 
having received 200 mg of progesterone IM. The area where 
the cystic structure was present in her right ovary is now 
gone (left) (From: Pope Paul VI Institute Reproductive Ultra- 
sound Center) (see Figure 31-3, page 382). 
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Figure 86-46: In this cycle, a 17-day post-Peak phase was 
observed and a persistent luteal cyst was documented by 
serial ultrasound examination (luteinized unruptured follicle, 
LUF) (see Figure 31-4, page 383). 
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Figure 86-47: In this ultrasound examination from the same 
patient as in Figure 31-4, performed on Peak +17, a large 
cystic structure is seen in her left ovary consistent with find- 
ings of her serial ultrasound examination during the course of 
that cycle. The cystic structure now has debris within it (mild 
hemorrhage) (left) and the endometrium is secretory (the 
hyperechoic halo in the center of the uterus on the right) 
(From: Pope Paul VI Institute Reproductive Ultrasound Center) 
(see Figure 31-5, page 383). 


Infertility 


Figure 86-48: A CrMS chart showing various infertility pat- 
terns (see Figure 10-04, page 149). 


and progesterone. The hormonal profiles are normal. The 
mucus cycle score is 15.7 and post-Peak phase is 10 days 
(From: Pope Paul VI Institute research, 2004) (see Figure 40- 
2, page 511). 


Figure 86-50: An infertility patient with a dry cycle and daily 
levels of E, and progesterone. Both the preovulatory and the 
postovulatory profiles are very suboptimal revealing very poor 
folliculogenesis followed by abnormal luteogenesis (From: 
Pope Paul VI Institute research, 2004) (see Figure 40-3, page 
511). 


parameters. Premenstrual spotting is also observed in this 
cycle (From: Pope Paul VI Institute research, 2004) (see Fig- 
ure 39-4, page 512). 
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Figure 86-52: A very limited mucus cycle (mucus cycle score 
= 3.0) and prolonged post-Peak phase (19 days) with a preo- 
vulatory and postovulatory hormone profile. The hormone 
profile is significantly abnormal and the prolonged post-Peak 
phase strongly suggestive of the luteinized unruptured fol- 
licle (From: Pope Paul VI Insitute research, 2004) (see Figure 
40-5, page 512). 
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Figure 86-53: A woman with premenstrual spotting, a history 
of four consecutive spontaneous abortions and a preovula- 
tory and postovulatory hormone profile. The periovulatory 
estradiol levels are decreased but what is most remarkable is 
the significant decrease in postovulatory progesterone (From: 
Pope Paul VI Institute research, 2004) (see Figure 40-7, page 
514). 


Table 86-8: The Creighton Model System 


Incidence of Premenstrual Spotting 
Normal Controls vs. All Infertility' 


is 


Total Yes No 
Study Group N n % [ ) 
Normal controls 54 0 00 54 100.0 
All infertility 114 17 97 «85.1 


1. From: Pope Paul VI Institute research, 2004 
2. p=.0028, chi-square analysis 


See Table 40-1, page 513. 


Chapter 86: Summary of NaProTECHNOLOGY Biomarkers 


Figure 86-54: An example of a woman with a long menstrual 
cycle, infertility and polycystic ovarian disease. The cycle is 
51 days in duration (From: Pope Paul VI Institute) (see Figure 
40-14, page 528). 


Table 86-9: Creighton Model System 
Charting Correlates in Women with Proven PCOD 


Cycle Parameter Range Mean 


Cycle length-days (n=16) 29-133 44.6 
Post-Peak phase—days (n=11) 11-25 15.0 
Mucus cycle score (n=15) 0.0-10.7 482’ 


1. When compared to patients of normal fertility (MCS=9.3) p=.001 


See Table 43-10, page 583. 


Figure 86-55: A woman with infertility associated with amen- 
orrhea. In example cycle pattern A, the prominent pattern is 
one of dryness with occasional mucus patches. In cycle 
pattern B, the pattern is one of a variable return of Peak-type 
mucus (From: Pope Paul VI Institute) (see Figure 40-15, page 
529). 
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Infertility, cont’d 


Mean Mucus Cycle Scores in Patients with 
Normal Fertility vs. Patients with Regular Menstrual 
Cycles and Various Organic Conditions 


85 


Mucus Cycle Score 


Norma! Fertility Pelvic AS infertility Endometriosis 
Controis Adhesions Regular Cycles N=206 
N=62 Ned! N=299 
p=.1670 p<.0002 | p<.0001 


Figure 86-56: The mean mucus cycle scores in patients with 
normal fertility versus patients with regular menstrual cycles, 
infertility and various organic conditions (From: Pope Paul VI 
Institute research, 2004) (see Figure 41-24, page 557). 
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Figure 86-57: Cytosol estrogen receptor (ER) concentrations 
in fentomoles/mg protein in endocervical biopsies. In group 1 
(infertility patients with poor cervical mucus) and group 2 (pa- 
tients with normal fertility). Less than 3 is negative. Intermedi- 
ate or borderline 3-20. Positive greater than 20. The horizontal 
line indicates the mean of the cytosol ER concentrations. There 
is a significant difference between the two groups (From: 
Abuzeid MI, Wiebe RH, Aksel S, et al: Evidence for a Possible 
Cytosol Estrogen Receptor Deficiency in Endocervical Glands 
of Infertile Women with Poor Cervical Mucus. Fertil Steril 47:101- 
107, 1987) (see Figure 41-23, page 556). 
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Figure 86-58: This patient is a 35-year-old gravida 0, para 0, 
who had a history of severe dysmenorrhea, premenstrual 
syndrome and infertility. She had a diagnostic laparoscopy 
which revealed endometriosis, an immature follicle with com- 
plete rupture and a very suboptimal periovulatory E, profile 
and a suppressed postovulatory progesterone and E,, profile. 
She was treated successfully for her endometriosis, limited 
mucus and ovarian dysfunction. She successfully achieved 
a pregnancy and delivered a normal full-term infant (see Fig- 
ure 42-13, page 570). 


Table 86-10 The Creighton Model System: 
Types of Mucus Cycles in Patients with 
Endometriosis treated with 
Conservative Surgery (N=152) 


Type of Mucus Cycle n %,12 
Regular 34 22.4 
Limited” 102 67.1 
Dry* 16 10.5 

‘Total (stst—‘“‘;éSOCSC;*C‘«*dNS**~*« 


* 77.6% is limited or dry 


See Table 42-6, page 564. 


Table 86-11: Mean Mucus Cycle Score of 
Patients with Normal Fertility versus 
Patients with Infertility and Endometriosis 


Mean Mucus 
Group n Cycle Score 
Normal fertility controls 62 9.3 
Endometriosis 206 


1. From: Pope Paul VI Institute research. 2004 


See Table 42-7, page 565. 
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PHT [tI and by Ovulation Defect' 
Mean Mucus 
Group Cycle Score 
Normal fertility controls 10.1 
(n=19) 
Pelvic adhesions (total group) 8.3° 
(n=35) 
Pelvic adhesions (MF: +) 9.9" 
(n=16) 
Pelvic adhesions (ovulation defect) 
Figure 86-59: The CrMS chart, ultrasound series and proges- (n=19) 


terone profile in a patient with extensive pelvic adhesions 
and bilateral hydrosalpinges. The MCS = 1,7, post-Peak phase 
is 12 days and menstrual score = 4.7. The progesterone 
profile is decreased (see Figure 44-17, page 601) 


From: Pope Paul VI Institute research, 2004 
p=.138 (Wilcoxon Rank-Sum Test) 

p=.45 (equal variance t-test) 

p= 023 (equal variance t-test) 


hBWN= 


See Table 44-8, page 596. 


Spontaneous Abortion 


—— 


Table 86-13: Creighton Model FertilityCare™ System 
Types of Mucus Cycles—Patients with History of 
Spontaneous Abortion 


History of Spontaneous Abortion 


Classification One Two 3or more Totals 

of Mucus Cycle n % n % n % N % 
Dry 5 55 1 42 1 3.8 7 50 
Limited 64 70.3 14 58.3 20 769 98 69.5 
Regular 22 «24.2 9 37.5 5 19.2 36 25.5 
Totals 91 100.0 24 100.0 26 999 141 100.0 


See Table 57-2, page 776. 


Table 86-14: Types of Mucus Cycles 
Creighton Model FertilityCare™ System 
Patients with History of Spontaneous Abortion vs. 
Normal Fertility Controls 


History of Normal Fertility 
Classification ne or more SA Control 

of Mucus Cycle n % n % 
Ory 7 5.0 0 0.0 
Limited 98 69.5 19 30.6 

74.5 30.6 

Regular 36 25.5 43 69.4 
Totals 91 100.0 24 100.0 


1, p<.0001, chi-square analysis 


See Table 57-3, page 776. 
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Spontaneous Abortion, cont’d 
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Figure 86-60: Conception in a limited mucus cycle leading to Figure 86-61: ACrMS chart showing a short post-Peak phase 
spontaneous abortion. An ultrasound study of the follicle (five days) correlated with its hormone profile which shows 
revealed an immature follicle. Preovulatory E, levels are sup- a very short luteal phase (seven days). Pregnancy in this 
pressed and postovulatory P and E, levels are suppressed. situation should universally lead to spontaneous abortion 
The mucus cycle is limited. The LH level is normal (from Pope (From: Pope Paul VI Institute research, 2004) (see Figure 57- 
Paul VI Institute research, 2004) (see Figure 57-2, page 777). 3, page 778). 


Table 86-15: CrMS Biomarkers 
Normal Patients (N=22) vs. Patients Experiencing 
Spontaneous Abortion (N=31) 


Normal Fertility Spontaneous 
Controls Abortion p-value 
n Mean n Mean 
Mucus cycle score 22 10.35 31 §.43 <,0001' 
(+/-3.43) (+/-3.77) 
Menstrual score 22 6.18 31 5.78 .0068? 
(+/-1.06) (+/-1.86) 
Day of the Peak 22 16.9 28 16.5 NS* 
(+/-4.0) (+/-4.0) 
Post-Peak phase 22 11.48 28 13.04 .0003? 
(+/-1.63) (+/-3.52) 


1, test 
2 F test of equal variances 
* There was no significant difference noted between the two groups in their ages 


See Table 57-4, page 777. 
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Figure 86-62: A woman with premenstrual spotting, a history 
of four consecutive miscarriages, her CrMS chart and her 
hormone profile. Her postovulatory progesterones are re- 
markably decreased (From: Pope Paul VI Institute research, 
2004) (see Figure 57-4, page 779). 
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Ectopic Pregnancy ———— 


Figure 86-63: Examples of two ectopic pregnancies in 
women charting the CrMS. In the first, the mucus cycle score 
(MCS) is no greater than 2.0. In the second, the mucus cycle 
score is 5.3. In both cycles, the mucus cycles would be 
considered limited (see Figure 78-3, page 1060). 


Table 86-16: Mucus Cycle Score (MCS) in 
Normal Fertility Controls vs. Patients in 
Cycle of Ectopic Pregnancy 


Event n IMCS 
Normal fertility control 19 10.1 
Ectopic pregnancies 5 4.7" 


* p=.0053 (one way Student t-test) 


See Table 78-3, page 1059. 
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Figure 86-64: This is the CrMS chart from the patient in Case 
No. 6. This is her chart leading up to the time of her preg- 
nancy. Noteworthy is the presence of prolonged premen- 
strual spotting, tail-end brown bleeding and “frequent 2W" 
observations. All of these observations are consistent with a 
low-grade infection being present prior to the onset of her 
pregnancy. Further research is necessary to determine the 
ability of this type of prospective tracking of vulvar observa- 
tions to be helpful in the identification of low-grade infection 
prior to the onset of pregnancy and, hopefully, subsequently 
treated (From: Pope Paul VI Institute research, 2004) (see 
Figure 56-24, page 768). 
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Preconceptional Care 
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Day of Conception 
Relative to Peak Day 
Mean Mucus Cycle Score (CrMS) 
(Infertility Patients, N=40) 


Mucus Cycle Score (MCS) 


P-2 Pet Peak Day Pot Pe2 Pe3 
Day of Conception (Ultrasound day of FR 
Relative to Peak Day 
Figure 86-65: The mean mucus cycle score in patients using 
the CrMS when the day of conception is known relative to the 
Peak Day (in patients undergoing serial follicular ultrasound). 
Patients studied were infertility patients (N = 40) (From: Pope 
Paul VI Institute research, 2004) (see Figure 61-3, page 827). 
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Figure 86-66: A regression line drawn using the mean mu- 
cus cycle score (CrMS) when the day of conception is know 
in pregnancies occurring during cycle of follicular ultrasound 
series and correlated to the Peak Day, R=.9871 (p=.0002) 
(From: Pope Paul VI Institute research, 2004) (see Figure 61- 
4, page 827). 
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Figure 86-67: The percent of limited mucus cycle in women 
of normal fertility (controls) versus women experiencing in- 
fertility. The data is outlined by the laparoscopic diagnosis 
and in those women who have had spontaneous abortions 
(SAB) (From: Pope Paul VI Institute research, 2004) (see 
Figure 61-6, page 829). 
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Figure 86-68: Conception in a limited mucus cycle leading to 
spontaneous abortion. The ultrasound study of the follicle 
and LH, progesterone, and estradiol levels are identified. All 
parameters measured were abnormal including the mucus 
cycle with the singular exception of the LH surge (which is 
normal) (From: Pope Paul VI Institute research, 2004) (see 
Figure 61-8, page 830). 
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Preconceptional Care, cont’d 


Table 86-17: Mucus Cycle Scores! in Patients of 
Normal Fertility vs. Those Women who Have 
Experienced a Spontaneous Abortion 


Mean Mucus 
Patient Population n Cycle Score 
Normal fertility 22 10.35 
Spontaneous abortion 31 5.43° 


1. The mucus cycles were objectively classified using the color, consistency, 
change and sensation mucus cycle scoring system (3C’s MCSS) 

2. From: Pope Paul VI institute research, 2004 

3. p=.0028, chi-square analysis 


See Table 61-2, page 829. 


Conception on P-2 to P+1 vs. P+2, P+3: 
Occurrence of Follicular Rupture, Mucus Cycle Score, 
Size of Follicle and Pregnancy Outcome 
Infertility Patients in Cycle of U/S Series 
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Figure 86-69: The mucus cycle score, size of the ovarian 
follicle, the timing of the occurrence of follicular rupture and 
the pregnancy outcome in patients who achieved pregnancy 
from Peak -2 through Peak +1 and Peak +2 through Peak +3 
(infertility patients) (From: Pope Paul VI Institute research, 
2004) (see Figure 61-12, page 832). 
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Mean Mucus Cycle Score: 
By Occurrence of Follicular Rupture, Type of Rupture, Size of Follicle, 
Presence/absence of Cumulus Oophorus, Outcome of Pregnancies 
Infertility Patients Pregnant during Ultrasound Series 
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Figure 86-70: The mean mucus cycle score (CrMS) corre- 
lated with the occurrence of follicular rupture, the type of 
rupture pattern, the size of the ovarian follicle, the presence 
or absence of the cumulus oophorous (CO) and the outcome 
of the pregnancy (infertility patients) (From: Pope Paul VI In- 
stitute research, 2004) (see Figure 61-13, page 832). 
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Figure 86-71: The mean mucus cycle score (CrMS) in nor- 
mal fertility controls versus normal and abnormal pregnancy 
outcome in patients with infertility. The mucus cycle score in 
abnormal pregnancy outcomes (spontaneous abortion, ec- 
topic pregnancy and premature birth) are significantly de- 
creased from the normal fertility controls (p=.0133) (From: 
Pope Paul VI Institute research, 2004) (see Figure 61-14, 
page 833). 


1155 


1156 


_ The Medical and Surgical Practice of NaProTECHNOLOGY 


Preconceptional Care, cont’d 
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Figure 86-72: This CrMS chart shows a very short post- 
Peak phase (five days). A hormone profile was being con- 
ducted during the course of this cycle and revealed a very 
short and suboptimal luteal phase (seven days). Such a cycle 
is associated with a very high risk of miscarriage (From: Pope 
Paul VI Institute research, 2004) (see Figure 61-15, page 
833). 
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Figure 86-73: Tail-end brown bleeding (TEB) or black bleed- 
ing in a woman with infertility and endometriosis. At D&C, the 
endometrium revealed retained fragments of necrotic endome- 
trial tissue (see Figures 32-3 and 32-4) (see Figure 32-2, 
page 391). 
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Figure 86-74: In cycle A, the cycle shows a pre- 
menstrual spotting. The patient had a D&C and a positive 
endometrial culture for Enterococcus faecalis. After being 
treated with Ampicillin, her cycle became normal and is shown 
in cycle B (see Figure 32-8, page 395). 
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Figure 86-75: This patient had premenstrual spotting associ- 
ated with decreased progesterone levels. Following that, she 
was treated with post-Peak HCG, 2000 units IM on Peak +3, 5, 
7 and 9. This is shown in the last three cycles of this figure. 
This corrected her bleeding abnormality (see Figure 32-9, 
page 396). 


Unusual Bleeding, cont’d 
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Figure 86-76: The effects of medication (mefenamic acid — 
Ponstel) in a patient with severe menorrhagia. In the first four 
cycles without Ponstel, the periods were very heavy. With 
the addition of medication in the last two cycles, her periods 
decreased their intensity significantly (see Figure 32-12, page 
398). 
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Premenstrual spotting and | 
TEB have disappeared 


Figure 86-77: This is the same patient as in Figure 32-21. The 
premenstrual spotting is shown in the first cycle of charting. 
She was treated by a reproductive immunologist with Enbrel 
25 mg SQ every 84 hours. On treatment with Enbrel, her 
premenstrual spotting and tail-end brown bleeding disap- 
peared (see Figure 32-22, page 405). 
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Figure 86-78: A 38-year-old, gravida 0, para 0 with a long 
history of dysfunctional uterine bleeding secondary to poly- 
cystic ovarian disease. CrMS charting revealed the bleeding 
observed in this figure. She had a well-differentiated adeno- 
carcinoma of the endometrium when evaluated (see Figure 
34-1, page 414). 
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Figure 86-79: This CrMS chart shows a patient with pre- 
menstrual spotting, limited mucus cycle (MCS = 6.7) and tail- 
end brown bleeding as a pattern that she had well in advance 
of the development of her breast cancer. She also has signifi- 
cantly decreased progesterone levels during the luteal phase 
as noted(see Figure 34-6, page 419). 
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Cancer, cont’d 


————  OO— 
Table 86-18: The Variability in the Length of the 
Post-Peak Phase in Normal Fertility Controls and 

Women with Breast Cancer 


Variability in 
Length of Post-Peak Controls Breast Cancer 
Phase (Days) n % n 
0-1 9 45.0 0 0.0 
2 5 25.0 0 0.0 
3 4 20.0 3 18.8 
4 2 100 13 
Totals 20 100.0 16 100.0 


1. Chi-square = 18.57, p<.0001 


See Table 34-2, page 418. 


Figure 86-80 and 86-81: This series of cycles over a period 
of nine years shows the high degree of variation of the length 
of the post-Peak phase in this woman who developed DCIS 
(see Figure 34-7, page 420). 
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Figure 86-81 
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Figure 86-82: The progesterone levels, mucus cycle scores 
and variability of post-Peak phase in breast cancer patient's 
versus normal controls. In each case, those patients with 
breast cancer had significantly abnormal levels. The proges- 
terone and mucus cycle scores were decreased while the 
variability in the length of the post-Peak phase was increased 
(see Figure 34-9, page 421). 


Figure 86-83: A patient whose L2 to L4 T-score is a -2.0 and 
hip is -1.1 using DXA. Her Creighton Model chart shows a 
mucus cycle score of 6.3 and a menstrual score of 5.7. Her 
hormonal profile shows normal periovulatory E, levels and 
postovulatory progesterone levels. However, her luteal phase 
E, levels are significantly reduced. This is typical of a Type IV 
luteal phase defect (From: Pope Paul VI Institute research, 
2004) (see Figure 33-6, page 411). 


Table 86-19: Relationship of the CrMS 
Mucus Cycle Score (MCS) and 
Bone Mineral Density (BMD): 

Reproductive Age Women 


Mucus Cycle L,-L, Femur Neck Total Hip 
Score BMD BMD BMD 

< 5.3 (n=17) Ps i 0.970? 0.986° 

> 8.6 (n=23) 1.227 1.052 1.051 

1. p=.015 

2 p=.025 

3, p=031 


a 
See Table 33-3, page 411. 
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Table 86-20: Relationship of the CrMS Menstrual 
Score and Bone Mineral Density (BMD): 
Reproductive Age Women 


Menstrual Femur Neck Total Hip 
Score BMD BMD 

< 5.1 (n=16) 0.971' 0.986" 

> 6.0 (n=28) 1.034 1.042 

1. p=041 

2 p=.048 


RRR es Sa 
See Table 33-4, page 411. 
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Chas yotes OF 


Summary of 
Medical Protocols for the 
NaProTECHNOLOGY-trained Physician 


) .* sacderpienannads is designed for physicians 
who are committed to the healthcare of women. 
The principles in NaProTECHNOLOGY can be utilized 
by obstetrician-gynecologists, reproductive endocri- 
nologists, family physicians, internists, pediatricians and 
other physicians if they are adequately trained. 


Training programs at the Pope Paul VI Institute are con- 
ducted every year and they involve an in-depth 9-day 
course in the fall and an additional 8 days in the spring. 
This course teaches only the basic principles of medical 
NaProTECHNOLOGY. Surgical NaProTECHNOLOGY 


requires additional training and general obstetrician- 
gynecologists and reproductive endocrinologists 
should have additional training including either atten- 
dance at a postgraduate course or a fellowship in Surgi- 
cal NaProTECHNOLOGY. General surgeons, if they have 
an interest, could also be trained. 


This chapter summarizes a number of the medical proto- 
cols used in NaProTECHNOLOGY and consolidates the 
various medical protocols that have been presented 
throughout the course of this textbook. It is presented 
here for easy reference. 
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Chronic Discharges 


oo 


Table 87-1: Medical Management Protocol 
for Treating Cervical Inflammation 
in Creighton Model Users 


A. If eversion is grade II or larger. 


1. Hyfrecate superficially at monthly intervals 
until healed (grade | or less). 


2. If discharge persists and charting confidence 
is low or patient has premenstrual tension 
syndrome, then.. 


a. Progesterone vaginal capsules 300 mg 
per vagina QD hs P+3 — P+12 


b. Continue progesterone therapy for a 
minimum of 6 months 
B. If eversion is grade | or smaller: 


1, Proceed immediately to steps 2a and 2b 
above if charting confidence is low or patient 
has PMS 


C. Refer patient back to FCP 


See Table 25-5, page 299. 


Table 87-2: Expectations of Medical 
Management Protocol in Treating 
Continuous Discharge 


e Abnormal discharge will disappear and normal 
discharge will be more obvious 


e Abnormal discharge will decrease (but not 
disappear) and normal discharge will be more obvious 
- Improves confidence in use of yellow 
stamps 


e Physician provides support to couple choosing 
CrMsS 


e Physician refers patient back to FCP after 
treatment so charting details can be reviewed 


See Table 25-6, page 299. 


Table 87-3: Organisms Cultured in Patients 
with “Frequent 2W” Discharge Patterns 


(N=18) 

Organsim n % 

Group B [-Hemolytic strep 5 27.8 
Gardnerella vaginalis 4 22.2 
Negative 3 16.7 
Candida albicans 2 11.1 
Clostridium sp. 2 11.1 
Prevotella sp. 2 11.1 
Escherichia coli 1 5.6 


See Table 25-8, page 300. 


Table 87-4: Culture Results of Patients 
with Green Discharge (N=4) 


Results of Culture n % 
Postive'? 3 75.0 
Negative 1 25.0 


1. Included enterococcus faecalis, Gardnerella vaginalis, Prevotelia divin, 
Prevotella bivia, Staphylococcus aureus, and Klebsiella pneumoniae 


2 Inallthree cases, multiple organisms were present 


See Table 25-9, page 302. 
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Targeted Hormone Profile 


CREIGHTON MODEL FertilicyCare™ 
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Figure 87-1: See Figure 19-3, page 253. 


Table 87-5: Targeting the 
Preovulatory E, Profile 


e Look at previous cycles charted with CrMS and identify 
the earliest occurrence of the Peak Day 


e Begin E, levels on P-5 or P-6 and continue QOD until 
P+2 


See Table 19-1, page 253. 


Table 87-6: Targeting the Postovulatory 
P and E, Profile 


e Identify the Peak Day (P) charted with the CrMS 


e Draw P+E, levels on: P+3, 5, 7, 9, 11 


See Table 19-4, page 254. 


Table 87-7: Periovulatory E, Sums and Means- 
An Example 


E-4 = 8.8 ng/dL 
E,-2 = 14.8 ng/dL 
PeakE, = 26.0 ng/dL 
E,+2 = 12.8 ng/dL 
4 value sum and mean Sum Mean 
8.8+148+260128 = 62.4 15.6 
3 value sum and mean 
14.8 + 26.0 + 12.8 = 53.6 17.9 


See Table 19-2, page 254. 


Table 87-8: Calculating the 
Periovulatory E, Sums and Means 


¢ The Peak E, must be identified by a lower level of E, 
before and after the Peak E. level 


e For 3 values 
E.-2, Peak E., E.+2 


e For 4 values 
E.-4, E,-2, Peak E,, E,+2 


¢ Calculate the mean and the sum of the 3 or 4 values 
and compare to the normogram 


See Table 19-3, page 254 


Table 87-9: Postovulatory Progesterone 
Sum and Mean-An Example 


P+3 = 9.4 ng/mL 

P+5 - 14.4 ng/mL 

P+7 = 15.7 ng/mL 

P+9 = 13.6 ng/mL 

P+11 = 8.1 ng/mL 
5 value sum and mean Sum Mean 
94+144+157+136+81= 61.2 12.2 


See Table 19-5, page 255. 
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CPRT/CERT 
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Table 87-10: The Concept of 
Cooperative Progesterone Replacement Therapy 


(CPRT) 


e Progesterone is produced in a cyclic 
fashion only during the postovulatory 
phase of the cycle. 


e Cooperative progesterone replacement 
therapy must, therefore, be provided only 
during the postovulatory phase of the 
cycle. 


e The preovulatory phase of the cycle is 
variable in length 


e Therefore, one must have a simple, but 
reliable means of knowing when the 
patient is in the postovulatory phase of 
the cycle 


See Table 27-1, page 336. 


Table 87-11: The Use of the Creighton Model in 
Providing Cooperative Progesterone and 
Estrogen Replacement Therapy 
(CPRT and CERT) 


e Using a given day of the cycle is not 
adequate because of the variability of the 
preovulatory phase (ovulation occurs on 
day 14 in only 13.5% of cycles). 


e The Peak Day is the most reliable sign of 
the day of ovulation (ovulation occurs + 2 
days of the Peak Day in 95% of cycles). 


e Therefore, using the post-Peak phase 
provides an indicator for CPRT or CERT. 


See Table 27-2, page 336. 


Premenstrual Syndrome 


Table 87-12: Recommended Evaluation of 
Patients with PMS - 
Pope Paul VI Institute 


« PMS-specific patient history 
+ Chart CREIGHTON MODEL System for two months 
« Return for physical examination 


« Order complete PMS hormone profile 
« Peak +3, 5, 7, 9, 11 — P+E, 
¢ Peak +5, 7, 9 — B-endorphin 
« Peak +7 — TSH, thyroid profile, Total T,, rT,, 
TT, ratio 
« Return for explanation of test results and implementation 
of therapy 


See Table 29-11, page 356. 


Table 87-13: Type of Luteal Phase 
Support used in Conjunction with the 
Creighton Model System - 
Patients with PMS, Pope Paul VI Institute 


¢ Human chorionic gonadotropin (HCG) 
¢ Stimulates corpus luteum to increase its 
production of progesterone and estrogen 
« Intramuscular injections (sometimes SQ) 
e 2000 units, P+3, 5, 7,9 
OR 


¢ Progesterone oral capsules 
e Micronized progesterone 
« 200 mg SR PO QD hs P+3 ~ P+12 
¢ 2000 unites, P+3, 5, 7,9 
OR 


« Progesterone vaginal capsules 
« Micronized progesterone 
« 300 mg capsules 
¢ QD hs P+3 » P+12 


See Table 29-15, page 360. 


Premenstrual Syndrome, cont’d 


Table 87-14: Naltrexone (Trexan, ReVia) 


« An oral long-acting relative of Narcan (naloxone) 
e An opiate receptor antagonist 
e Labeled uses include heroin addiction and alcoholism 


« Dosage 

« 0.25 mg capsules PO QID x 10 days 

« Then 0.5 mg QID x 10 days 

« Then 1 mg PO QID x 10 days 

* Then 2 mg PO QID x 10 days 

e When gets to last dose, stay there, but 
eventually increase up to 25-50 mg/day (up to 
200 mg/day) 


¢ Side effects: dizziness, fatigue, nausea, headache 


See Table 29-16, page 360. 


Ovarian Cysts 
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Table 87-16: Treatment of 
Functional Ovarian Cysts 


Progesterone by injection: 


e Disrupts estrogen dominance in follicular 
cysts 


e Assists in dissolution of luteal cysts 
e Both are gone by day 5 of next cycle 


¢ Significant pain reduction when progester- 
one is adminstered 


¢ Must follow up patient on day 5 of next 
cycle to make sure cyst is gone (pelvic 
exam or ultrasound, 


See Table 31-1, page 383. 
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Postpartum Depression —————— 


Table 87-15: Treatment Protocol Postpartum 
Depression -Pope Paul VI Institute 


« When symptoms start, give 200 mg progesterone in 
sesame oil IM and have patient call in 24 hours. 


e If marked improvement, no need to treat further, but 
do follow, 


e If symptoms are improved, but have recurred or are 
still somewhat present: 
‘+ 100 mg progesterone IM QOD x 5 days. 


4 If markedly improved, no need to treat further, 
but have patient call if symptoms return 


“% If symptoms recur or are persistent, then 
repeat progesterone 100 mg IM QOD x 5 
doses. 


% If continues to improve but symptoms persist, 
repeat the above series and add 200 mg SR 
progesterone PO BID x 10 days for 2 months. 


e In about 1 in 20 cases, IM progesterone may be 
necessary for up to two months. 


See Table 30-9, page 379. 


Follicular Ultrasound Series 
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Table 87-17: Follicular Ultrasound Series: 
Scheduling Protocol 


¢ Day 5: Baseline pelvic ultrasound 


« P-5 through follicular rupture: Daily ultrasound 
examinations 


« P+7: Pelvic ultrasound 


See Table 40-10, page 528. 
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Infertility 


Table 87-18: NaProTechnology Assessment- 
Paying Attention to the Biomarkers 


e The type of mucus cycle 
« The length and stability of the post-Peak phase 


e The length of the pre-Peak phase (and its character- 
istics) 


e The length of the cycle 
« Presence of premenstrual spotting 


« Presence of tail-end brown bleeding 


See Table 40-9, page 527. 


Table 87-19: NaProTechnology 
Infertility Evaluation Protocol: 
Regular Cycles 


¢ Take the patient's history (upon entry) 
e Chart CrMS for two cycles 
« Return for physical examination and order the 
following: 
+ Seminal fluid analysis 
« Full series menstrual cycle hormone profile 
« Follicular ultrasound series 
« Diagnostic laparoscopy, hysteroscopy and 
selective hysterosalpingogram 
« Comprehensive management review 


See Table 40-7, page 517. 


Table 87-20: Full Series Menstrual Cycle 
Hormone Profile 


+ Day 5: FSH, B-endorphin 

e P-5 through P+2 (every other day): E, 
e P+3, 5, 7.9, 11: PtE, 

« P+5, 7, 9: B-endorphin 


+ P+7: Testosterone FSH Total T, 
Free testosterone LH Free T, 
Androstenedione prolactin TSH 
DHEAs Total T, 
Reverse T, 


T,:rT, ratio 


See Table 40-8, page 517. 


Table 87-21: Follicular Ultrasound Series: 
Scheduling Protocol 


« Day 5: Baseline pelvic ultrasound 


e P-5 through follicular rupture: Daily ultrasound 
examinations 


e P+7: Pelvic ultrasound 


See Table 40-10, page 528. 


Table 87-22: NaProTechnology 
Infertility Evaluation Protocol: 
Long and Irregular Cycles 


e Take the patient's history (upon entry) 
e Chart CrMS for two cycles 
« Return for physical examination and order the 
following: 
« Seminal fluid analysis 
« Amenorrhea profile 
« Pelvic ultrasound 
Two-hour glucose and insulin tolerance test 
« Diagnostic laparoscopy, hysteroscopy and 
selective hysterosalpingogram 
« Comprehensive management review 


See Table 40-11, page 528. 


Table 87-23Risk Factors associated with 
Polycystic Ovaries 


e Dyslipidemia 

e Non-insulin-dependent diabetes mellitus 
e Gestational diabetes 

e Hypertension 

e Cardiovascular disease 

e Thrombosis 

e Endometrial cancer 

e Ovarian cancer 

e Breast cancer 


Adapted from 

1. Dahigren E, Janson PO: Long-term health implications for 
Women with Polycysitic Ovary Syndrome. in: Kovacs GT (Ed_) 
Polycystic Ovary Syndrome. Cambridge University Press, 2000. 

2  CiampelliM, Lanzone A: insulin and Polycystic Ovary Syndrome: 
A New Look at an Old Subject. Gyneco! Endocrinol 12:277-292. 
1998. 


SS 


See Table 43-2, page 574. 
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Table 87- 24: The Spectrum of Clinical Manifestations of the 
Polycystic Ovary Syndrome 


% Patients 

System Affected 
Obesity 38 
Menstrual disturbance 66 
Hyperandrogenism 48 
Infertility (73% of anovulatory 

infertility) 
Asymptomatic 20 


Associated 

Endocrine Manifestation Possible Late Sequelae 
T androgens (testosterone and diabetes mellitus (11%) 
androstenedione) 

T luteinizing hormone (LH) cardiovascular disease 

tT LH:FSH ratio hyperinsulinemia 

T serum estrogens high LDL, low HDL 

t fasting insulin endometrial carcinoma 

T prolactin hypertension 


4sex hormone binding globulin 


FSH=follicle stimulating hormone; LDL=low-density lipoprotein; HDL=high-density lipoprotein 


From: Balen AH, MacDougall J, Jacobs HS: Polycystic Ovaries and their Relevance to Assisted Conception. In: Brinsden PR (Ed.), A 
Textbook of /n Vitro Fertilization and Assisted Reproduction. 2nd Ed. Parthenon Publishing, UK, 1999. 


See Table 43-1, page 574. 


Table 87-25: Ultrasonic Criteria Used for the 
Diagnosis of Polycystic Ovaries 


External Morphologic Signs 
e Increased ovarian area or volume 


e Increased roundness index (ovarian width: ovarian 
length ratio) (>0.7) 


e Decreased uterine width/ovarian length ratio (U/O) 
(<1) 


Internal Morphologic Signs 


e Number of small echoless regions <10 mm in size 
per ovary (microcysts) 


e Peripheral repartition of microcysts 
e Increased echogenicity of ovarian stroma 


e Increased surface of the ovarian stroma on a 
cross-sectional cut (by computerized measure) 


From: Robert Y, Ardaens Y, Dewailly D: Imaging Polycystic Ovanes 
In: Kovacs GT (Ed.), Polycystic Ovary Syndrome. Cambadge University 
Press, 2000. 


See Table 43-4, page 575. 


Table 87-26: Amenorrhea Profile 


FSH Testosterone Total T, 

LH Free testosterone Free T, 

Prolactin Androstenedione TSH 

f-endorphin DHEAs Total T, 
Reverse T, 
TT, ratio 


See Table 40-12, page 528. 


Table 87-27: 
Infertility Evaluation Protocol: 
Amenorrhea 


« Take the patient's history (upon entry) 
« Chart CrMS for four to eight weeks 
« Return for physical examination and order the 
following: 
« Seminal fluid analysis 
« Amenorrhea profile 
+ Pelvic ultrasound 
« Diagnostic laparoscopy, hysteroscopy and 
selective hysterosalpingogram (optional) 
« Comprehensive management review 


See Table 40-13, page 529. 


Table 87-28: NaProTechnology: 
Fertility-Focused Intercourse 


With the CrMS 


« Identify the fertility cycle 


+ Select intercourse for the days in which 
the mucus is of the best quantity and 
quality and the first two days afterward 


See Table 46-1, page 614. 


1167 


1168 The Medical and Surgical Practice of NaProTECHNOLOGY 


Table 87-29: NaProTechnology: 
Medical Support of Ovarian and Target Order Dysfunction 
(Infertile Women with Reguar Length Cycles) 


Follicular Phase Deficiency 
« Clomiphene « Menotropins 


Luteal Phase Deficiency 


« HCG * Progesterone 


Ovulation Disorders 


« Clomiphene « Menotropins 


Mucus Enhancers 


«& « Clomiphene 


« HCG « GnRH 


« Menotropins 


« HCG « GnRH 


e Antibiotics (Amoxicillin, Ampicillin, Ceclor, etc.) 


« Vitamin B, « Guaifenesin 


Abnormal Bleeding (PMB, TEB) 
« HCG « Antibiotics 


Continuous Discharge 


« Hyfrecation e Antibiotics 


General Support 
« Naltrexone 


¢ Nutrition « Exercise 


¢ Bromocriptine 


« Prednisone 


« Progesterone 


« Dexamethasone 


See Table 46-2, page 610. 


Table 87-30: Low-Dose Clomiphene Progression: 
Infertile Women with Regular Menstrual Cycles 


Start with 25 mg clomiphene 
PO QD d. 3-5 of cycle 
the move to 50 mg clomiphene 


PO QD gd. 3-5 of cycle 


maximum dose 50 mg clomiphene 


PO QD d. 3-7 of cycle 


See Table 46-3, page 613. 


Table 87-31: Monitoring Low-Dose Clomiphene 
Medical Support Program 


Monitoring Technique Important Observation 


CrMS « Mucus cycle intensity 
« Length of post-Peak phase 
¢ Presence of abnormal bleeding 
« Other factors 


P + 7 Progesterone 
and E, level 


¢ Monitors luteal function and 
indirectly follicular function 


e Progesterone level should be 
13-15 ng/mL or greater 


e E, level should be 12 ng/dL 
or greater 


See Table 46-5, page 527. 


Table 87-32: Low-Dose Menotropin Progression: 
Infertile Women with Regular Menstrual Cycles 


Start with 


then move to 


One amp (75 IU) 
day 3-7 of cycle 


Two amps (150 IU) 
day 3-7 of cycle’ 


1, One may go somewhat higher than this but very careful monitoring 
with ultrasound and E, levels is manditory. 


See Table 46-8, page 615. 


Table 87-33: Monitoring Low-Dose Menotropin 
with or without Mini-Dose HCG Therapy 
Medical Support Program 


Monitoring Technique 


CrMS 


Pre-Peak E2 levels 
QOD P-6 through P+12 


Ultrasound examination 
P-2 through P+3 


P +7 Progesterone 
and E, level 


See Table 46-9, page 616. 


Important Observation 


« Mucus cycle intensity 

« Length of post-Peak phase 

¢ Presence of abnormal bleeding 
¢ Other factors 


» E, Peak level 
> 26.0 ng/dL 

+ E, Peak level 
> 90.0 ng/dL 


¢ P-2 ultrasound evaluates 
presence of follicles and 
number stimulated 

» P+3 ultrasound evaluates 
presence of corpus luteum or 
a LUF 


« Progesterone level should be 
13-15 ng/mL or greater 

« E, level should be 12 ng/dL or 
greater 


Table 87-34: Various Uses of HCG 
in Support of Ovarian Function: 
Infertile Women with Regular Cycles 


Indication 
Luteal phase support 


Follicular phase support 


Follicular rupture 
triggering dose 


See Table 46-10, page 616. 


Dosage 
e 2,000 IU HCG P+3, 5,7, 9 


« 100 - 200 IU SQ 7 days before 
Peak Day through P+2 


¢ 10,000 units IM when follicle 
reaches 1.8 mm (MFD) or 
patient is near Peak Day 
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Table 87-35: High-Dose Clomiphene Progression: 
Infertile Women with 
Long and Irregular Menstrual Cycles 


Initial dose 50 mg PO QD d. 5-9 of 


cycle 


If no period by day 35 200 mg progesterone IM 


to imitate period 


Then 100 mg PO QD d. 5-9 of 
cycle 


If no period by day 35 200 mg progesterone IM 


to imitate period 


Then 150 mg PO QD d. 5-9 of 
cycle 
If no period Then patient is clomi- 


phene resistant 


See Table 46-11, page 617. 


Table 87-36: Monitoring High-Dose Clomiphene 
Therapy for Women with 
Long and Irregular Menstrual Cycles 


Monitoring Technique Important Observation 


CrMS « Presence of a mucus cycle 
with a Peak Day 


« Length of post-Peak phase 
« Presence of abnormal bleeding 
e Other factors 


P + 7 Progesterone 
and E, level 


« When cycles become regular 
« Progesterone should be 
13-15 ng/mL or greater or 


e E, level should be 12 ng/dL or 
greater 


See Table 46-12, page 617. 


Table 87-37: Medical Support for Ovarian 
Function in Women with Amenorrhea 


Indication Dosage 


Hypothalamic amenorrhea _ « First, naltrexone to 150 mg per 
day 
e If this fails, then GnRH by 


pump 


Hyperprolactinemia ¢ Bromocriptine 


« Dostinex 


Kallmann syndrome e GnRH by pump 


See Table 46-14, page 618. 
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Table 87-38: Monitoring Pulsatile GnRH Therapy 
in Medical Support of Ovarian Function 
in Patients with Hypothalamic Amenorrhea 


Monitoring Technique Important Observation 


CrMS « Observe for regulation of the 
cycle 
Then for mucus intensity, 


length of post-Peak phase and 
abnormal bleeding 


Ovarian ultrasound 


Day 5 of cycle as baseline 
Daily from P-5 through FR 


E, levels ¢ Daily levels to observe for 
over-stimulation (P-5 through 
FR) 

P47 PE, « To observe for optimal luteal 


function 


See Table 46-15, page 618. 


Table 87-39: NaProTechnology 
Medical Support for Different Levels 
of Follicular Phase Deficiency 
(Infertile Women with Regular Menstrual Cycles) 


Level of Follicular 

Phase Deficiency Medical Support 

Level A, B, or C ¢ No treatment if above the 
mean 

« Low-dose clomiphene if below 
the mean: 25 or 50 mg PO QD 
d. 3-5 of cycle 

OR 

« Low-dose menotropins days 3- 
7 of cycle and mini-dose HCG 
d. 8 through P+2 


Level AAA. AA « No treatment 


See Table 46-16, page 618. 


Table 87-40: Medical Support for 
Different Types of Luteal Phase Deficiency 
(Infertile Women with Regular Menstrual Cycles) 


Type of Luteal 
Phase Deficiency Medical Support 
Type | + HCG: 2,000 IU IM or SQ 
P+3, 5,7,9 
Type Il « Low-dose clomiphene plus 
HCG: 2,000 IU IM or SQ P+3, 
9, 4,9 
Type Ill « HCG: 2,000 IU IM or SQ 
P+5,7,9 
Type IV « HCG: 2,000 IU IM or SQ 
P+3, 5,7 
Type V « Post-Peak E, support 


See Table 46-17, page 619. 


Table 87-41: Medical Support for 
Different Ovulation Defects 
as Determined by Ultrasound Assessment 
(Infertile Women with Regular Menstrual Cycles) 


Type of Ovulation 
Defect Medical Support 
MF: + « No treatment needed 
MF: - « Low-dose clomiphene 
« Low-dose monotropins and 
mini-dose HCG 
LUF « Menotropins + 10,000 units 
HCG 
« Menotropins + mini-dose HCG 
IFS: +, -, Re 
PR: +, -, Re « Low-dose clomiphene 


AF « Possibly low-dose menotropins 
DRS: +, -. Re and mini-dose HCG 


See Table 46-18, page 619. 


Table 87-42: Medical Support forDifferent 
Anomalies of Cervical Mucus 
(Infertile Women with Regular Menstrual Cycles) 


Type of Mucus 
Cycle Mucus Enhancement 
Dry cycles « Vitamin B, 500 mg SR PO QD 
« Amoxicillin 500 mg PO TID 
P-4 through P 
« Guaifenesin P-4 through P+2 
« Prednisone (optional) 
Limited mucus cycles + Vitamin B, 
« Amoxicillin 
« Guaifenesin 
Regular mucus cycles + Vitamin B, (optional) 


« Amoxicillin (optional) 
« Guaifenesin (optional) 


See Table 46-20, page 620. 


Table 87-43: Medical Support for Abnormal 
Bleeding and Continuous Discharge 
(Infertile Women with Regular Menstrual Cycles) 


Medical Support 


Abnormal bleeding 
Premenstrual bleeding « HCG 
« Progesterone 
e Antibiotics 


Tail-end brown bleeding «HCG 
« Antibiotics 


Continuous discharge 
Cervical eversion signs « Hyfrecation 


Frequent “2W" « Antibiotics 
observations 


See Table 46-22, page 622. 
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Table 87-44: General Medical Support for 
Infertile Women with 
Regular Menstrual Cycles 


Indication Types of Medical Support 

+ B-endorphins « Naltrexone 

t Prolactin « Bromocriptine 

t Androgens « Dexamethasone 

Maximize effects of « Dexamethasone 
clomiphene or menotropins « Bromocriptine 

Inadequate nutrition ¢ Diet and nutrition 

e Education 

Too much or too little « Moderate exercise program 

exercise 


See Table 46-23, page 622. 
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a 


Table 87-45: NaProTechnology Evaluation 
Protocol for Patients with Two or More 
Spontaneous Abortions 


e Take the patient's history (upon entry) 
e Chart CrMS for two cycles 
« Return for physical examination and order the 
following 
« Seminal fluid analysis 
« Full series menstrual cycle hormone profile 
« Screen for APS 
¢ Follicular ultrasound series 
+ Diagnostic laparoscopy. hysteroscopy. and 
selective hysterosalpingogram 
« Comprehensive management review 


See Table 57-14, page 792. 


Progesterone Support 


Bn 


Table 87-46: Progesterone Supplementation — 
First 12 Weeks of Pregnancy 


Starting dose 200 mg IM 


If <20 ng/mL 200 mg IM twice weekly 


If Zone 1 Consider adding progester- 
one oral or vaginal capsules 
If 20-25 ng/mL 100 or 200 mg IM twice 
weekly 

If >25 ng/mL 100 mg IM twice weekly or 
discontinue (If discontinued, 
continue to monitor serum 
progesterone levels.) 


See Table 55-3, page 732. 


Table 87-47: Progesterone Supplementation - 
12 to 24 Weeks Gestation 


Zone 1 200 mg IM twice weekly consider 
progesterone oral or vaginal capsules 

Zone 2 100 mg IM twice weekly 

Zone 3 100 mg IM weekly for 2 levels then 


discontinue 


See Table 55-4, page 732. 


Table 87-48: Progesterone Supplementation - 
24 to 34 Weeks Gestation 


Zone 1 200 mg IM twice weekly + 
progesterone oral or vaginal capsules 

Zone 2 100 mg IM twice weekly 

Zone 3 Discontinue progesterone and repeat 


level 


See Table 55-5, page 732. 


Table 87-49: Progesterone Supplementation — 
34 Weeks to Term 


Zone 1 Begin doing weekly biophysical profile 
and/or NST + progesterone 

200 mg IM twice weekly, or 100 mg IM 
twice weekly with either oral or vaginal 
progesterone 


Zone 2 Progesterone 100 mg IM weekly 


See Table 55-6, page 733. 


Dating the Beginning of Pregnancy 
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Table 87-50: Calculation of the Estimated Time of Conception (ETC) 
and Its Range 


Date | 110 = 4/11 1112 1/13 4/14 1/15 1/16 417 
Example | P-4 P3 P20 Pl P | P+ P+2 P+3 
A ! | 


| = Intercourse 

Answers_ 

A Range = 1/10— 1/16 Range = 1/11 — 1/14 G Range = 1/15 — 1/16 
ETC = 1/13 ETC=1/12 ETC= 1/16 

B Range = 1/10 - 1/14 Range = 1/11 — 1/16 H Range = 1/16 
ETC = 1/12 ETC =1/14 ETC = 1/16 

Cc Range = 1/11 - 1/14 Range = 1/10 - 1/16 1 Range = 1/17 
ETC = 1/12 ETC=1/13 ETC=1/17 


Prematurity Prevention 


See Table 53-1, page 708. 


—————— os 


Ny = 


wo 


Table 87-51: Prematurity Prevention 
Program of the Pope Paul VI Institute 


. Supplement with IM progesterone while monitoring 
serum levels 
Tocolytic therapy (usually Terbutaline) for symptoms 
of uterine irritability (contractions) 


Table 87-52: Symptoms of Uterine 


55,56 


Contractions during Pregnancy 


. Identify patients who are at high risk + Pelvic pressure 
Uterine contraction self-monitoring (patient « Lowbackache 
education) * Uterus knots up into a ball 


. Uterine contractions (or cramps) 
e Vaginal discharge (2W) 
e Vaginal bleeding otherwise unexplained 


Antibiotic therapy when patient breaks through 
tocolytic therapy 


Ultrasound assessment of cervix when dictated by 
risk criterion, symptoms or pregnancy condition 


. Cerclage when indicated by ultrasound assessment 


—V—_—_—e eae 
See Table 56-5, page 750. 


See Table 56-2, page 748. 
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Unusual Bleeding 


_ OO —_—_— 


Table 87-53: Classifications of Unusual Bleeding 
using the Creighton Model System 


Perimenstrual bleeding 
* Premenstrual bleeding 
» Postmenstrual (brown) bleeding 
* Excessively heavy menstrual bleeding 


Intermenstrual bleeding 
* Bleeding early in mucus buildup 
Bleeding closer to Peak Day 
Prolonged premenstrual bleeding 


+ Prolonged postmenstrual (brown) bleeding 
* Variable return of unusual bleeding in very long 


(anovulatory or oligo-ovulatory) cycles 


See Table 32-10, page 392. 


Table 87-54: Results of 148 Consecutive D&Cs' 
Performed on Creighton Model Users with 


Bleeding Abnormalities 


Histologic Diagnosis N 
No organic pathology 63 


Evidence of organic pathology 85 

+ Endometrial polyps (n=31) 

* Hormone imbalance (n=18) 

+ Endometrial hyperplasia 
without atypia (n=14) 

* Chronic endometritis (n=10) 

* Cystic hyperplasia (n=4) 

+ Polypoid changes (n=4) 

« Endometrial hyperplasia with 
atypia (n=2) 

+ Adenocarcinoma (n=1) 

* Carcinosarcoma (n=1) 


1. Usually with hysteroscopy 


See Table 32-11, page 393. 


Table 87-55: Causes of Perimenstrual Bleeding 
Creighton Model System! 


Premenstrual bleeding 


* Inadequate hormone support of endometrium 
+ Premature breakdown of capillaries 


Postmenstrual (brown) bleeding 


* Inadequate hormone support of endometrium by 
previous corpus luteum 
+ Irregular fragments of necrotic tissue 


Heavy menses (change pad Q2h) 


* Submucous fibroids 
* Cystic hyperplasia 
+ Adenomyosis 


1, Based on 148 consedutive D&Cs and hysteroscopies. 


See Table 32-12, page 393. 


Table 87-56: Causes of Unusual Bleeding - 
Intermenstrual Bleeding 
Creighton Model System! 


Bleeding early in mucus buildup or bleeding closer to 
Peak Day 


* Estrogen breakthrough 

« Endometrial polyps 

+ Adenomatous polyps 

* Adenomatous hyperplasia (adenocarcinoma) 


Prolonged premenstrual bleeding 


+ Endometritis 
* Submucous fibroids 
+ Endometrial polyps 


Postmenstrual brown (prolonged) 


» Adenomatous hyperplasia 
* Cystic hyperplasia 
+ Adenomyosis 


Anovulatory bleeding (DUB) 


* Estrogen breakthrough 

* Endometrial polyps 

+ Adenomatous hyperplasia 
+ Adenocarcinoma 


1. Based on 148 consecutive D&Cs and hysteroscopies 


1 ST 


See Table 32-13, page 393. 


Unusual Bleeding, cont’d 


Table 85-57: Random Endometrial Cultures 


Obtained from Patients with 
Unusual Bleeding (N=20) 


Enterococcus faecalis (n=6) 
Gardnerella vaginalis (n=5) 

Negative (n=4) 

Staphylococcus aureus (n=2) 
B-Hemolytic strep (n=2) 
a-Hemolytic strep (n=2) 

Prevotella (Bacteroides) biviua (n=2) 
Bacteroides fragilis (n=1) 
Enterobacter aerogens (n=1) 


See Table 32-14, page 395. 


Chapter 87: Summary of Medical Protocols 


Table 85-58: Measured Menstrual Blood Loss 
with Various Gynecologic Disorders 
and a Complaint of Menorrhagia 


Mean Blood Mean Blood 
Loss Before Loss with 


Condition and Treatment Treatment Treatment 
Leiomyomata’ 

Treated with MFA? 102.3 88.4 

Treated with myomectomy 304.2 52.4 
Adenomyosis' 

Treated with MFA 85.8 36.4 
Endometriosis’ 

Treated with MFA 81.5 53.1 
Pelvic inflammatory disease’ 

Treated with MFA 44.1 22.3 
Menorrhagia® 

(General) 

Treated with Meclomen 140 70 


1, From: Fraser 1S, McCarron G Markham R, Resta T, Watts A: Measured 
Menstrual Blood Loss in Women with Menorrhagia Associated with Pelvic 
Disease or Coagulation Disorder. Obstet Gynecol 68: 630-633,1986 


2 MFA—Mefenamic acid (Ponstel) 


3. From: Vargas JM, Campeau JD, Mishell DR: Treatment of Menorrhagia 
with Meclofenamate Sodium. Obstet Gynecol 157; 944-950, 1987 


See Table 32-14, page 398. 


Sexually Transmitted Diseases ee 


Table 85-59: Risk Factors for Infertility 
Caused by Tubal Obstruction 


Variable Odds Ratio 
Alcohol consumption 11.21 
History of pelvic surgery 11.0:1 
Frequent anal sex 4.6.1 


Number of lifetime sexual partners 4.2:1 
(four or more) 


History of abortion 


One 3.3:1 

Two or more 4.01 
Illegal abortion 

One or more 3.41 
History of STD 2.1:1 
Smoker 1.9:1 


Age at first intercourse (<15 years) 1.6:1 


From: Bahamondes L, Bueno JGR, Hardy E, et al: Identification 
of Main Risk Factors for Tubal Infertility. Fertil Steril 61:478-482. 
1994 


See Table 44-2, page 592. 


Table 85-60: Tests Used for Screening Women 
for Genitourinary Tract Infection 


Chlamydia trachomatis 


« Anucleic acid amplification test (NAAT) performed 
on an endocervical swab specimen, if a pelvic 
examination is acceptable; otherwise, an NAAT 
performed on urine 

e An unamplified nucleic acid hybridization test, an 
enzyme immunoassay, or direct fluorescent 
antibody test performed on an endocervical swab 
specimen 

¢ Culture performed on an endocervical swab 
specimen 


Neisseria gonorrhoeae 

e Culture performed on an endocervical swab 
specimen; if transport and storage conditions are not 
conducive to maintaining the viability of N. 
gonorrhoeae, an NAAT or nucleic acid hybridization 
test can be performed on an endocervical swab 
specimen 

e An NAAT performed on urine 


Source: Centers for Disease Control and Prevention. Screening Tests to 
Detect Chlamydia trachomatis and Neisseria gonorrhoeae infections— 
2002. MMWR 2002; 51 (RR-15): 10 


See Table 44-4, page 592. 


1175 


1176 The Medical and Surgical Practice of NaProTECHNOLOGY 


Cha jotex rote) 


Cost Effectiveness of 
NaProTECHNOLOGY 


n analyzing the economic aspects of medical care, a 

basic principle includes choices which involve alter- 
native uses of resources and decisions must consider 
both cost and outcome.' In addition, there is a move 
towards creating a healthcare system based on treat- 
ments which work whether they are conventional, com- 
plimentary, alternative or integrated medicine.’ In 
NaProTECHNOLOGY, we have a new women’s health 
science that works. The question now is, is it afford- 
able? 


It is impossible to review the cost effectiveness status 
of the entire spectrum of NaProTECHNOLOGY as it re- 
lates to conventional forms of evaluation and treatment 
because it has a very broad scope of application. How- 
ever, a sampling of some of the major areas of involve- 
ment of NaPro&TECHNOLOGY can be calculated. This 
chapter will review the use of the CREIGHTON MODEL 
System (CrMS) for family planning purposes and 
NaProTECHNOLOGY for the treatment of premenstrual 
syndrome, prematurity prevention and infertility. 


gel Siecb lh Koeecieomeccomeesnoaeil 
The CrMS is an educational form of family planning 
which provides information in a standardized fashion to 


the patient and her husband. It does this in such a way 
as to provide services which, for the purposes of avoid- 
ing pregnancy, are consistent with artificial contracep- 
tive methods. The main cost involved in providing the 
CrMS is in the provision of educational services. 


In comparing the cost of tubal sterilization, a progester- 
one-releasing intrauterine device, and an oral contra- 
ceptive over a five-year period of use, the CrMS is listed 
in Table 88-1. Using reasonably up-to-date costs for the 
first three, the CrMS compares very favorably. The five- 
year cost for tubal sterilization is $2,835.00; the proges- 
terone IUD $2,300.00: and the oral contraceptive 


Table 88-1: Estimated Five-Year Cost Comparisons 


Method 5-Year Cost 
Tubal sterilization $2,835’ 
Progesterone-releasing |UD 2,300' 
Oral contraceptive 1,890" 
Creighton Model System 494° 


1. Estimated from: Theoretical cumulative five-year contraceptive costs. 
Dialogues in Contraception 5:9, University of Southern California 
School of Medicine, Spring 1998. 


2 Presumes an introductory session ($50), 8 follow-ups the first year (8 
x $37=$296), and yearly follow-ups the next four years (4 x $37=$148), 
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$1,890.00 The CrMS, based upon an introductory ses- 
sion and eight individual follow-ups during the first year 
of use and an individual follow-up each of the four suc- 
ceeding years, totals $494.00 (with an estimated cost of 
$37.00 per follow-up and $50 for the introductory ses- 
sion). This is a cost factor of 1:5.7 compared to tubal 
sterilization, 1:4.65 compared to the IUD, and 1:3.82 com- 
pared to the oral contraceptive. 


Premenstrual Syndrome 

ee 
In reviewing the costs of premenstrual syndrome, it is 
important to take into consideration a variety of differ- 
ent components of this condition. This includes the 
current use of family planning, the supportive use of 
over-the-counter medications, the use of antidepres- 
sants or antianxiety medications, the number of work- 
days which may be missed per month or workdays which 
have reduced productivity. This has all been evaluated 
by Borenstein, et al.* and the economics of migraine has 
been evaluated by Schweitzer.’ In NaProTECHNOLOGY, 
additional factors have to be taken into consideration 
which include the cost of hormone evaluation and the 
cost of treatment. However, benefits come with an esti- 
mate of the number of workdays missed and the in- 
creased productivity that goes with it. 


These items are identified in Tables 88-2 and 88-3. While 
an evaluation of the patient with premenstrual syndrome 
is more expensive in NaPro&TECHNOLOGY, it is more 


Table 88-2: Cost of PMS per 100 Patients per Year 
with Minimal Treatment 


Cost per 100 
Item Women 
Use of BCP's (30.4%) $11,491.20 
Use of calcium, vitamins, OTC (83.2%) $14,976.00 
@ $15 per month) 
Use of antidepressants, antianxiety 
medications (@ $30 per month) (18.4%) $6.624.00 
Work days missed per month at 
average cost of $13.46/hr 
0-2 days per month (67.8%) $87,608.45 
2+ days per month (32.2%) $124 822.66 
Number of work days per month 
with reduced productivity 
0-5 days per month (17.5%) $18,655.56 
5+ days per month (82.5%) $246,253.39 
Total $510,431.26 


Basic Data From: Borenstein JE, Dean BB, Endicott J, et al: Health and 
Economic Impact of the Premenstrual Syndrome. J. Reprod Med 48:515-524, 
2003 


See rrarereernrnrnn rn 


Table 88-3: Cost of PMS per 100 Patients per Year 


with NaProTechnology 
Cost per 100 

Item Women 
Use of CrMS (100%) $32,600.00 
Use of calcium, vitamins, OTC 
(83.2% @ $15/month) 14,976.00 
Use of antidepressant, antianxiety 
medications 0.00 
Cost of Hormone Evaluation 
(@ $1,124/patient) 112,400.00 
Cost of Treatment with hCG, 
Naltrexone, and SRT, 
(@ $98/month) 117,600.00 


Number of work days missed per 

month at average cost of $13.46/hr 

0-2 days (4.8%) 6,202.37 
2+ days (4.8%) 18,607.10 


Number of work days per month 

with reduced productivity 

0-5 days (4.8%) 5,116.95 
5+ days (4.8%) 14,327.47 


Total $321,829.89 


than compensated for by an improved productivity of 
the individual. In Table 88-2, a group of patients is pre- 
sented who were treated in a standard, somewhat un- 
even approach with antidepressants at a total cost, per 
100 patients per year, of $510,431.26. With 
NaProTECHNOLOGY this cost is reduced to $321,829.89. 


The cost savings is identified in Table 88-4. For 100 
women per year with premenstrual syndrome, the over- 
all cost savings is $188,601.37. The cost savings per 
woman is $1,886.01. 


Prematurity 

ee 
The cost of premature birth in the United States is ex- 
traordinary. The March of Dimes has identified these 
factors clearly and they are identified in Tables 88-5 and 
88-6. In an average week, there are 9,159 babies born 
prematurely. The total yearly number of preterm births 
in the year 2001 was 476,250. 


The medical care cost of these premature babies is 
$13,600,000,000 (Table 88-6). Ifthe March of Dimes 2010 
United States objective ofa prematurity rate of 7.6 per- 
cent were reached, this cost would be reduced to 
$8.684,960,000. The projected cost using the Pope Paul 


VI Institute Prematurity Prevention Program, which has 
already established a prematurity rate of 7.0 percent, 
would reduce the cost even further to $7,999,520,000. 
The savings to the national health expenditures with 
the March of Dimes projection would be $4,915,040,000. 
The savings with the projection of the Prematurity Pre- 
vention Program established at the Pope Paul VI Insti- 
tute would be $5,600.480,000. 


Table 88-4: Cost Savings 
with and without Treatment of PMS through 
NaProTechnology 


Total cost per 100 women without treatment $510,431.26 


Total cost per 100 women with evaluation $321,829.89 
and treatment through NaProTechnology 

Cost savings per 100 women $188,601.37 
Cost savings per woman $1,866.01 


Table 88-5: In an Average Week 
in the United States! 


Event Number 

Babies born prematurely 9,159 

Babies born very prematurely 1,493 

Babies born low birth weight 5,937 

Babies born very low birth weight 1,113 

Total yearly preterm births 476,250 
(2001) 


1. From: March of Dimes: Bom Too Soon and Too Small in the United 
States. March of Dimes Birth Defects Foundation, 2003 


Chapter 88: Cost Effectiveness of NaProTECHNOLOGY 


These savings do not take into account the extraordi- 
nary costs of long-term debility which occurs as a re- 
sult of premature birth and the health of the infant. In 
Table 88-7, the estimated cost for the care of infants 
with cerebral palsy in the United States (for the year 
1992) is identified. This cost was $2,426,000,000. This 
does not take into consideration other problems which 
might be associated with premature birth such as the 
development of learning disorders, abnormal motor 
function and mental retardation. 


It should be pointed out that the financial ramifications 
of prematurity are well documented. Gestational age at 
delivery, survival, length of nursery stay, the presence 
of respiratory distress syndrome (RDS) and pneumonia 
are strong predictors of hospital charges. Of the five 
most expensive hospital diagnoses in the United States 
RDS and low birth weight are numbers two and three 
respectively. 


Furthermore, the actual costs of premature birth, which 
take into account the cost of care for newborn infants, 
does not take into account the expenditures for hospi- 
talizations related to preterm labor. The estimated cost 
for hospitalizations relative to preterm labor in the 
United States on a yearly basis is $820,000,000.° As was 
previously pointed out, hospitalizations with the 
Institute’s Prematurity Prevention Program are extremely 


Table 88-7: Economic Costs of Cerebral Palsy 
in the United States (1992) 


Estimated Cost' $2,426,000,000 


1. From: CDC. Economic Costs of Birth Defects and Cerebral 
Palsy, 1992, MMWR. 44:694-699, 1995. 


Table 88-6: Estimated Costs of Prematurity in the United States 


Item 


Estimated cost of prematurity 


and Calculated Cost Savings 


in the United States 


Projected cost with March of Dimes 
2010 U.S. objective (7.6%) 


Projected Cost with PPVI Prematurity 
Prevention Program (7.0%) 


Estimated Cost Estimated Savings 

$13,600,000,000' na 
8,684,960,000 $4,915,040,000 
7,999,520,000 5,600,480,000 


1. From: March of Dimes: Born Too Soon and Too Small in the United States. March of Dimes Birth Defects Foun- 


dation. 2003 
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rare and, when they do occur, are usually only 24 to 48 
hours in duration. Almost all of the management of a 
Prematurity Prevention Program can be undertaken as 
an outpatient. 


i a Sec ern 
There are three major costs incurred in the evaluation 
and treatment of infertility: 


|. The cost of the evaluation of the various aspects of 
the infertility problem and the treatment of the ana- 
tomic and organic abnormalities associated with it. 


i) 


The per cycle costs for the treatment of the infertil- 
ity. 


3. The estimated additional costs for treatment of mul- 
tiple pregnancies. 


These three are outlined in detail for IVF and 
NaProTECHNOLOGY in Tables 88-8 through 88-10. 


In Table 88-8, a comparison of the costs of evaluation 
and treatment of the anatomic and organic abnormali- 
ties in an IVF program versus a NaProTECHNOLOGY 
program are identified and enumerated. This is calcu- 
lated on the basis of 100 patients in each group be- 
cause, in some areas of evaluation, only a fraction of 
the patients actually undergo the test or procedure. 


In comparing the two groups, including diagnostic lap- 
aroscopy and surgical intervention, if needed, the cost 
is $1,561,352 for an IVF program in comparison to 
$2.640,402 ina NaProTECHNOLOGY program. The costs 
are higher in the NaProTECHNOLOGY program because 
the evaluation is more thorough and the treatment ap- 
proach for the underlying disease is much more aggres- 
sive. On the other hand, many women who undergo IVF 
are also subjected to a variety of different evaluation 
protocols and subsequently to various surgical proce- 
dures. 


The median per cycle cost of [VF has been identified as 
$9,226 (Table 88-9). The mean per cycle cost of 
NaProTECHNOLOGY will depend somewhat on the type 
of medical treatment utilized. Ifa low-dose clomiphene 
progression is used, the average cost per cycle (includ- 
ing hormone monitoring and physician/nurse interac- 
tion) is $322.38. If a low-dose FSH/LH progression is 
used, the average cost per cycle is $992 including ultra- 
sound, hormone testing and medication. 


The estimated additional costs for treatment of multiple 
pregnancies in 1VF and NaProTECHNOLOGY for 100 
patients who become pregnant are shown in Table 88- 
10. The cost in an IVF program is $1,443,429.63. In the 
NaProTECHNOLOGY program, because the multiple 
pregnancy rate is so low (3.2 percent and the average 
gestational age at the time of delivery of twins in that 
program is 36.5 weeks) the cost is much lower at 
$33,680.00 per 100 pregnant patients. 


Table 88-8: Cost per 100 Patients for Medical Evaluation and 
Treatment of Anatomic/Organic Abnormalities: 
IVF vs. NaProTechnology 


Procedure IVF* NaProTECHNOLOGY? 
CrMS 0 $23,500 
Hormone evaluation 6,370 207,000 
Endometrial biopsy 14,120 0 


Ultrasound 11,227 (single) 86,000 (series) 
SFA 9,990 9,000 
Laparoscopy (Hospital) 846,450 380,000 
Physician fee 93,195 38,000 
Laser Laparoscopy with SHSG Wa 655,902 
Physician fee 81,000 
Major Surgery (Hospital) 500,000 1,000,000 
Physician fee 80,000 160,000 
TOTALS 1,561,352 2,640,402 


1. Estimated from utilization of testing reported in: Giatstein 1Z, Harlow BL, Homstein MD: Practice Patterns 
Among Reproductive Endocrinologists: The Infertility Evaluation, Fertil Steril 67:443-451, 1997 

2. Estimated from fee schedules of the Pope Pau! VI Institute in Coordination with: Customized Fee Analyzer 
All CPT Codes/Multi-Specialty. Ingenix, St. Anthony Publishing, Salt Lake City, UT, 2004 
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Table 88-9: Comparative Charges per 
IVF Cycle Costs vs. NaProTechnology 


Mean Per-cycle Cost NaProTECHNOLOGY 
Low-dose clomiphene Low-dose FSH/LH 


Median Per-cycle 
Cost'? 

Charge Item IVF 

Consultation $316 
Medication 2,727 
Ultrasound 897 
Retrieval 1,662 
Laboratory 1,585 
Embryo transfer 411 
Hospital charges 990 
Anesthesia 407 
Other 231 
Totals (Mean) 9,226 


$54 $54 
141.38 247 
0 316 

0 0 
127 375 
0 0 

0 0 

0 0 

0 0 
$322.38 992 


1. Prorated from 71 IVF Clinics in the United States, 1993. Collins JA, Bustillo M, Visscher RD, et al: An Estimated 
Cost of In Vitro Fertilization Services in the United States in 1993. Fertil Steril 64:538, 1995 


2. Median Cost of IVF per Cycle in 2001 = $9,226. From: Collins JA: Cost-Effectiveness of In Vitro Fertilization 


Sem Reprod Med 19:279-289, 2001 


The costs can be estimated for every 100 patients who 
achieve pregnancy and deliver a baby in comparing IVF 
and NaProTECHNOLOGY. This is shown in Table 88-11. 
Taking into account the estimated costs for the medical 
evaluation and treatment, the various cycles of treatment 
and the multiple pregnancy care, the overall cost per 100 
patients of IVF is $4,757,721. In NaProTECHNOLOGY. 
the cost in the low-dose clomiphene progression is 
$3,060,938 per 100 pregnant women and in the low-dose 
FSH/LH progression is $3,864,482. 


The average per-patient cost per successful pregnancy 
is then calculated in Table 88-12 for both IVF and 
NaProTECHNOLOGY. The average per-patient cost per 
successful pregnancy with IVF—using the previous 
calculations—is $47,577.21. The cost of a low-dose clo- 
miphene progression is $30,609.38 and for a low-dose 
FSH/LH progression is $38,644.82. It should be pointed 
out that in the IVF group, that cost does not include the 
identification of the problem or its treatment. However, 
with NaProTECHNOLOGY. the cost does include iden- 
tification of the underlying problem and its treatment 
along with the pregnancy. 


In considering costs of the infertility program overall, it 
is also important to consider the costs to those patients 
who do not achieve a pregnancy with the type of infer- 
tility care provided. This is identified in Table 88-13. 
relative to VF and NaPro&TECHNOLOGY. For purposes 
of calculation, it is presumed that 70 percent of the 
women who enter an [VF program do not achieve a preg- 


nancy while only 40 percent of those entering a 
NaProTECHNOLOGY program do not achieve preg- 
nancy. 


In Table 88-13, this is calculated. The average per-pa- 
tient cost in IVF for those patients who do not achieve 
a pregnancy is $33,143. In NaProTECHNOLOGY witha 
low-dose clomiphene progression, the cost is $30,348 
and with a low-dose FSH/LH progress, it is $37,468. The 
low-dose clomiphene progression is less expensive than 
the IVF approach while the low-dose FSH/LH progres- 
sion is more expensive. However, there is one major 
difference between these approaches. In the IVF ap- 


Table 88:-10: Estimated Additional Costs for 
Treatment of Multiple Pregnancies for 
100 Pregnant Patients: 

IVF vs. NaProTechnology 


item IVF' NaProTECHNOLOGY 
Multiple pregnancy rate (%) 44.39 3.2 
Estimated cost per $32,517 $10,525? 
multiple pregnancy 

Estimated cost per $1,443,429.63 $33,680.00 


100 pregnancies 


1. All figures from: Collins J: Cost-Effectiveness of In Vitro Fertilization. Sem 
Reprod Med 19:279-289, 2001 


2 Estimated from: Jones JS, Istulan NB, Jacques D, et al: ls 34 weeks an accept- 
able goal for a coplicated singleton pregnancy? Manag Care 11:42-47, 2002 
(And includes the cost of progesterone levels, progesterone support and ultra- 
sound monitoring with average gestational age at delivery of 36.5 weeks) 
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Table 88-11: Estimated Costs of 100 Patients who Achieve Pregnancy 
and Deliver the Baby: [VF vs. NaProTechnology 


Item Estimated Cost Estimated Savings 
Estimated cost of medical $1,561,352 $2,640,402 
evaluation and treatment 
Low-Dose Low-Dose 
Clomiphene* ESH/LH® 
Estimated cost of cycles of treatment 1,752,940" 386,856 1,190,400 
Estimated cost of multiple pregnancy care 1,443,429 33,680 
Total Cost $4,757,721 $3,060,938 $3,864,482 


1. Estimates an average of 1.9 cycles of treatment at $9,226 per cycle. 
2 Estimates an average of 12 cycles of treatment at $322.38 per cycle. 
3. Estimates an average of 12 cycles of treatment at $992 per cycle 


proach, once again, it is unlikely that the patient will 
find out what the underlying cause is and it will not be 
treated. For about the same number of dollars, in 


Table 88-12: Average per Patient Cost NaProTECHNOLOGY, the patient will have a good un- 
per Successful Pregnancy: derstanding of the underlying causes, those causes will 
IVF vs. NaProTechnology be treated and her health will be improved. 
Average per- 
patient cost 
per successful Summary 
Treatment pregnancy ee 
IVF? $47,577.21 A summary of these costs comparing current approaches 
NaProTechnology: with that of NaProTECHNOLOGY is shown in Table 88- 
Low-dose clomiphene? 30,609.38 14. The cost savings with NaProTECHNOLOGY for items 
Law sone RIESE ates analyzed is $31,774.36 per person. This analysis does 
1, Does not include identification of the problem or its treatment not include an anticipated reduction in the surgical rate 
2 Does include identification of the underlying problem and its teatmetn 
along with pregnancy for ovarian cysts and a reduced need for hysterecto- 


mies. It does not include a reduced need for obstetrical 
intervention because of more accurate obstetrical dates. 
It does not include an analysis of costs for postpartum 
depression with progesterone being relatively inexpen- 


Table 88-13: Costs of Those Who Do Not Achieve Pregnancy: 
IVF (70%) vs. NaProTechnology (40%) 


item IVF NaProTECHNOLOGY 
Cost of medical evaluation and treatment $1,092,946 $1,056,161 
Low-Dose Low-Dose 
Clomiphene? ESH/LH® 
Cost of cycles of treatment 1,227,058 157,742 442,560 
Total cost $2,320,004 $1,213,903 $1,498,721 
Average per-patient cost $33,143' $30,348° $37 ,468* 


1. The underlying disease has not been identified or treated 
2 The underlying disease has been identified and treated 


sive. It is important to keep this in mind as one consid- 
ers these comparisons. 


Costs of Insurance Reimbursement 


A number of studies have been conducted which have 
tried to identify the average cost on a per-member basis 
to a healthcare plan if infertility coverage is provided.” 
'! The estimated cost ranges from $0.10 to $1.71 per- 
member month or an average per-member month charge 
of $0.71 (Table 88-15). 


This is an extremely important finding because infertil- 
ity is the result of underlying disease and is a very 
common abnormality experienced by women of repro- 
ductive age. The current insurance climate which pre- 
dominately discriminates against women with fertil- 
ity-related abnormalities, withholds the availability of 
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healthcare to this large class of women. In fact, it is the 
largest single class of women with healthcare problems 
in our society. For this form of discrimination to be cor- 
rected, an investment needs to be made in the healthcare 
of women. These studies suggest that the cost of doing 
so is actually very low and most likely would be even 
lower if a NaPro&TECHNOLOGY approach were taken. 


Other Issues 
aa 
There are many other issues which could be taken into 
consideration when looking at a cost effectiveness equa- 
tion. For example, a cost-utility analysis looking at the 
quality of life outcomes has generally not been applied 
to reproductive medicine and infertility treatment spe- 
cifically.! However, with the focus on women’s health, 
identifying the underlying problems, providing appro- 
priate medical remedies and improving one’s quality of 


Table 88-14: Summary of Cost-Effectiveness Analysis: 
NaProTechnology Current Approaches 


Current Approach Cost 

Oral contraceptives $1,890' 
PMS 5,104.31 
Prematurity 28,556.43? 
Infertility with achievement 47,577.21 


of pregnancy 


Infertiity without achievement 33,143 
of pregnancy 


Totals 116,270.95 


NaProTechnology 

Approach Cost 
CrMS $494! 
PMS 3,218.30 
Prematurity 16,795.83° 
Infertility with achievement 32,216.46* 


of pregnancy 
Infertility without achievement 31,772* 
of pregnancy 


84,496.59 


SAVINGS with NaProTECHNOLOGY = $31,774.36 


1, Based upon costs for five years of use 


2 Based on average cost of 476,250 premature babies at cost of care of $13,600,000,000 
3, Based on average cost of 476,250 babies of which only 275,272 would be premature (at 7%) and a projected costs of $7,999,520,000. 
4. Based on stipulation that 80% use low-dose clomiphene progression and 20% use low-dose FSH/LH progression 


Table 88-15: Estimated Costs Per Member Month 
for Infertility Coverage 


Ref # Year Cost per Member 
7 1996 $0.10 to 0.80 
1995 0.26 to .78 
1999 0.67 
10 1998 1.71 
n1 1997 0.21 


Average 0.71 


Estimated Monthly 

Comment 
Break even capitation rate increase 
To employee health plan 
University healthcare plan 
Massachusetts 
ART at an HMO 
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life, one would think that there would be an improved 
quality adjusted life year (QALY) with a 
NaProTECHNOLOGY approach. 


In addition, 8.4 billion dollars per year are spent annu- 
ally in the United States on the treatment of sexually- 
transmitted diseases. If one could produce a 25 percent 
decrease in the incidence of sexually-transmitted dis- 
eases because of a more responsible approach to the 
selection of sexual activity, one could anticipate a cost 
savings of 2.1 billion dollars yearly. In 
NaProTECHNOLOGY, with its emphasis on responsible 
sexual interaction through the use of a natural means of 
avoiding pregnancy, such is potentially possible. 


Finally, how can one puta price tag on a decrease in the 
divorce rate or the number of children affected by a 
divorce, on an increase in the percentage of children 
living with both biologic parents, on a decrease in the 
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Research End-notes 


he work presented in this textbook began in April 

1976 when the Missouri Division of Health pro- 
vided a grant to establish the St. Louis University Natu- 
ral Family Planning Center. Additional funding was pro- 
vided by the National Institutes of Child Health and 
Human Development for a project which would allow us 
to investigate the correlation of the Peak Day and the 
occurrence of ovulation. This was the beginning of what 
started out as an opportunity to do an independent in- 
vestigation of the Billings Ovulation Method. 


The work started with the purpose in mind of investi- 
gating a specific means of naturally regulating fertility. 
It had no specific intention of going beyond that. How- 
ever, as the work progressed and development occurred, 
it became obvious that this system of family planning 


had a great deal to offer a better understanding of 


women’s health. 


In July 1977, the program moved to Creighton Univer- 
sity School of Medicine in the Department of Obstetrics 
and Gynecology. The Creighton University Natural Fam- 
ily Planning Education and Research Center was devel- 
oped and was functional as a division within that de- 
partment for eight years. The projects which had previ- 
ously been funded had been completed and were pub- 
lished in major peer-reviewed medical journals.'* For 


the most part, the work went unnoticed. 


Since the author was an obstetrician-gynecologist, a 
natural interest in the application of prospectively chart- 
ing ina standardized fashion the menstrual and fertility 
cycle, led to the implementation of this system in women 
who had various gynecologic and reproductive abnor- 
malities. Because this system focused on both the natu- 
rally occurring phases of infertility and fertility, it had 
something very unique to offer. Its standardization al- 
lowed for very specific and reproducible observations 
to be made and was the development that eventually 
led to NaProTECHNOLOGY. In fact, its special focus on 
human fertility, specifically, has provided insights that 
simply have not been available before this. In 1978, the 
first Allied Health Education Program for Natural Family 
Planning Practitioners (now called FertilityCare™ Prac- 
titioners) was started. These programs have been con- 
ducted in affiliation with Creighton University School 
of Medicine ever since. By 1981, physicians were being 
trained and the program continued to grow and develop. 


In September 1985, the Pope Paul VI Institute for the 
Study of Human Reproduction was opened. This insti- 
tution allowed the natural regulation of fertility to be 
placed at the highest level of administrative priorities. 
As a part of the Institute, its Division of Reproductive 
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Ultrasound was established. This division is nationally 
accredited by the Ultrasound Practice Accreditation 
Commission of the American Institute of Ultrasound in 
Medicine. The Institute also allowed for the establish- 
ment of the National Hormone Laboratory, a laboratory 
which specializes in the accurate measurement of vari- 
ous reproductive hormones. This laboratory is Medic- 
aid, Medicare, and CLIA approved; it is inspected ev- 
ery two years by the State of Nebraska Department of 
Health; and it participates in a number of major quality 
control programs. It is a laboratory which is established 
to run at the highest level. 


As one looks at the work presented in this textbook, the 
natural question to be expressed is how valid or, for that 
matter, how valuable is this research. The research in- 
vestigation has involved 8,622 individual patients and 
36,575 patient research contacts (defined as an inter- 
sect point where a research investigation is conducted) 
for a total of 209,469 individual research observations 
(Tables 89-1 and 89-2). It has been a very sincere and 
legitimate research exercise and the results in this text- 
book are presented to the best of the author’s ability 
making a special attempt to integrate it with existing 
medical literature. 


Informed Consent 

ss S 
The patients who participated in these studies were fully 
informed with regard to the application of the various 
parameters. In the case of government-sponsored re- 
search or with all surgical procedures, a signed consent 
form was obtained. In other cases, consent was ob- 
tained verbally after a description of the project was 
presented in detail. In some cases, where the project 


Table 89-1: Total Number of Patients Involved in 
Research of the Creighton Model System and 
NaProTechnology (N=8,622) 


Patient Factor’ n 
CrMS users without reproductive 4617 
abnormalities 

Reproductive Abnormalities 1,868 
Surgeries excluding reproductive 603 
abnormalities 

Additional pregnancies 1,325 
Premenstrual syndrome 147 
Postpartum depression 40 
Ovarian cysts 22 
Totals 8,622 


1. Excludes duplications between categones 


CE aan 


was not observed as experimental, standard education 
and informed consent was presented. 


Research Strengths 

ne 
There are any number of strengths to this research exer- 
cise. Perhaps one of the strongest is the standardiza- 
tion of the vulvar mucus observation. This was devel- 
oped as the first accomplishment of this research pro- 
gram and has now over 25 years of clinical application 
and experience associated with it. It has been used in 
every state of the United States and in several foreign 
countries. It has been translated into different languages 
and it has been found to be universally applicable. In 
addition, studies with the observations of the cervical 
mucus in the endocervical canal have shown an extraor- 
dinary correlation.’ These findings have been observed 
and corroborated by others.°” 


In addition to these, the observation of the Peak Day 
and its association with ovulation has been well estab- 
lished.'*'' With the addition of 432 cycles in which the 
Peak Day has been correlated to the actual rupture of 
the follicle as observed by ultrasound and is reported in 
this textbook, that correlation is solidified even further. 


Table 89-2: A Summary of the Number of 
Patient Research Contacts (N=36,575) 
and Individual Research Observations (N=209,469) 
in the Development of the Creighton Model System 
and NaProTechnology* (Patient N=8,622) 


Patient Individual 
Research Research 
Study Contact Observations 
n n 
CrMS: Scientific foundations 2,736 19,850 
CrMS: Education system evaluation 5,356 81,607 
CrMS: Clinical correlation studies 4,888 5,272 
CrMS: Chronic discharges 1,027 1,048 
Ultrasound and ovulation disorders 3,667 22,002 
Targeted hormone evaluation 2,361 19,089 
Premenstrual syndrome and 685 4.428 
postpartum depression 
Infertiity 3,054 12,002 
Endometriosis 1,475 5,866 
Polycystic ovaries 242 612 
Fallopian tube 634 1,176 
Surgical procedures 3,205 3,205 
Progesterone in pregnancy 1,094 11,261 
Prematurity prevention 3,291 3,291 
Pregnancy loss 2,186 2,186 
Miscellaneous studies 674 16,574 
Totals 36,575 209,469 


* Excludes duplications between categories. 
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The studies which use the mucus cycle score and its 
association with a variety of different abnormalities in 
hormone function, ovulatory function and/or underly- 
ing organic causes of infertility is new but very solid. It 
has been compared to normal fertility controls that were 
defined by patients who achieved pregnancy without 
difficulty and maintained that pregnancy. 


The use-effectiveness studies quoted and discussed in 
this textbook on the CREIGHTON MODEL System have 
used standard life-table techniques for analysis and are 
large and well designed. In addition, these results have 
also been published in peer-reviewed medical journals.'* 
With Dr. Stanford’s contribution in this textbook on ad- 
vances to be made in the study of the effectiveness of 
the CrMS, the statistical strength in these analyses has 
been advanced. 


The endocrine correlation of various ovulation-related 
disorders, as well as organic abnormalities such as en- 
dometriosis, polycystic ovaries, pelvic adhesive disease 
and tubal occlusion have been compared to a control 
group of women who have a normal ovulation which 
has been defined by ultrasound parameters (a mature 
follicle, with a complete rupture and a positive cumulus 
oophorus). These statistical correlations have proven 
to be very strong and because the hormone assess- 
ment has been targeted within the menstrual cycle ina 
reproducible fashion, this adds strength to the analy- 
sis. In fact, the very ability to target the endocrine as- 
sessment of the menstrual cycle in a way which is easy 
and very reproducible, has the potential to transform 
the ability to evaluate and treat a variety of different 
abnormalities of the menstrual and fertility cycle. 


In addition to this, the careful assessment of the vari- 
ous anatomic disorders of ovulation along with its en- 
docrine and clinical validation is strong. The work on 
evaluating and treating women with ovarian cysts, ab- 
normal bleeding, the treatment of infertility and recur- 
rent spontaneous abortion and the surgical techniques 
that have led to a very significant decrease in postop- 
erative adhesion formation are all considered strengths 
of this study. 


Many new insights have also been introduced and will 
form the substance of future research efforts. These 
include the finding of decreased bone density in pa- 
tients with a targeted luteal phase E, deficiency, the 
ability of the CrMS to assist in the early detection of 
some cancers that effect women and the introduction of 
anew classification of follicular functionand luteal phase 
deficiencies will all be helpful to future clinical investi- 
gations. Furthermore, bringing to the surface the role of 


target organ dysfunction in patients with reproductive 
anomalies is vital to making progress in this area. The 
ability to treat patients successfully who have previ- 
ously failed ART, to prevent preterm birth and to allow 
family physicians a stronger role (alongside obstetri- 
cian-gynecologists), all strengthen women’s health. The 
ability to provide substantive preconceptional care to 
help women who are pregnant with a baby with a lethal 
anomaly, is a strength of this work. Showing that this 
can be done in a cost-effective way and in a way that 
actually works is obviously significant. 


On a final note regarding the strengths of this work, it 
must be pointed out that the very concept of 
NaProTECHNOLOGY revitalizes a basic dictum of medi- 
cine: Try to understand what the problem is (make a 
good diagnosis) and when it is understood, then treat 
the problem. This is significantly strengthened by the 
unity that exists in NaProTECHNOLOGY with the abil- 
ity to evaluate and treat patients from the time prior to 
conception through the full term of the pregnancy. This 
is truly periconceptional medicine. 


The statistical evaluation used in this textbook has all 
been accomplished with the use of NCSS 2000'*'*-and 
Graph Pad Prism.'* These are both powerful statistical 
packages which allow advanced biostatistical evalua- 
tion to be accomplished. 


Limitations of this Study 

ee 
In any investigation, there will always be limitations. In 
this evaluation, one of the limitations is the lack of a 
direct demographic analysis of the characteristics of 
the patient population that have been involved in these 
studies. However, a reasonable but generalized approxi- 
mation of the characteristics is shown in Table 89-3. 
The population of patients who participated in these 
studies were predominantly Caucasian and Catholic. 
They were well educated, generally under the age of 29 
years (although the patients with infertility averaged 
almost 30.4 years of age) and they had an annual in- 
come of greater than $20,000 per year. This assessment 
is a generalization obtained from the previously pub- 
lished use-effectiveness study which has been pub- 
lished on the CrMS. These were thought to be a reason- 
able reflection of the patient population at the Pope 
Paul VI Institute.'? At the same time, there is a sizable 
group of women who have participated in this study 
who are not Catholic, not Caucasian and, at least in 
some instances, have a lower annual income. With re- 
gard to the breakdown of those patients who were treated 
for infertility, that is presented in Chapter 51. 
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Table 89-3: Demographic Characteristics of 
Patient Population’ 


Characteristic Range % 

Catholic 59.8 - 80.2 
Caucasian 83.2 - 93.0 
High school or better 97.6 - 98.0 
< 29 years 55.4 -77.0 
> 30 years 33.0 - 44.6 
Annual income > $20,000 50.1 - 80.9 
Not Catholic 19.8 - 40.2 
Annual income < $20,000 19.1-49.9 


From: Hilgers TW, Stanford JB: Creighton Mode! NaProEducation 
Technology for Avoiding Pregnancy: Use Effectiveness. J Reprod 
Med. 43;495-502, 1998. 


The work in premenstrual syndrome and postpartum 
depression and the use of progesterone in pregnancy 
all lack a control population. This is, indeed, a limitation 
of this data, which is recognized. However, it should 
not negate the data that is presented. In fact, the suc- 
cess rates in the treatment of both premenstrual syn- 
drome and postpartum depression were so good that 
they certainly outdistance any purely placebo effect. 
Having said that, double-blind, placebo-controlled tri- 
als are not only necessary. but we have a responsibility 
to see that it is done. 


With regard to the use of progesterone in pregnancy, a 
large-scale program of progesterone support in preg- 
nancy is necessary and it could be a double-blind, ran- 
domized, controlled trial. This is an area where the data 
presented looks encouraging, but clearly is not defini- 
tive. The author welcomes more work in this area. At the 
same time, many suggest that progesterone, if used, 
should be discontinued at the start of the second tri- 
mester. In some cases, the author has observed extraor- 
dinarily emotion-packed condemnations of the practice 
of continuing progesterone after the first trimester. And 
yet, the author has searched the medical literature over 
the last 50 years and has never found a study that would 
substantiate the claim that progesterone is unneces- 
sary in the second and third trimester. In fact, evidence 
exists which shows that the ovary (by way of its corpus 
luteum of pregnancy) continues to produce progester- 
one in significant amounts right up to full term. Com- 
bine this with the observation that patients with luteal 
phase dysfunction, who go untreated, have a much 
higher prematurity rate support a more open-minded 
review of this subject. 


With regard to the treatment of infertility, there is room 


for developing randomized control trials, but it must be 
kept in mind that patients should not be forced to in- 
volve themselves in methods of treatment that they may 
find to violate their moral consciousness. Even at that, 
some randomized, controlled trials have already been 
conducted in similar areas showing that approaches 
somewhat similar to NaProTECHNOLOGY produce bet- 
ter pregnancy rates than the artificial reproductive tech- 
nologies.!°"7 


Some will not like our use of the term “estimated inte- 
grated progesterone level” as it applies to the sum of 
five progesterone levels during the post-Peak phase of 
the cycle, or alluding to the “patterns of progesterone 
production” in pregnancy in a similar way as one might 
view an integrated progesterone profile. And yet, while 
it is a simplified version of an integrated progesterone 
level (not relying on daily progesterone levels), it ap- 
pears to be a very valid way of approaching this. 


Evidence-based Reproductive Medicine: 
Note of Caution 

_ 
There has been a definite move over the last 5 to 10 
years in the direction of evidence-based medicine and it 
has been applied to the field of reproductive medicine.'* 
The author would like to offer a statement of caution 
with regard to this trend. There has been a strong ten- 
dency in reproductive medicine over the last 40 years to 
accept certain types of research while not paying atten- 
tion to other types. The author has often stated that he 
does not know a physician who does not have an opin- 
ion on the natural means to regulate fertility. At the same 
time, he rarely finds physicians who know very much 
about it. Physicians have a greater responsibility than 
to react in this way. 


In fact, there has been a considerable amount of re- 
search over the last 25 years which has been published 
in peer-review medical journals on the various natural 
means to regulate fertility. These studies include the 
correlation of the vulvar mucus studies with the events 
occurring in the endocervical mucus production,* the 
correlation of the Peak Day to the timing of ovulation,' 
the measurement of fecundability rates, and the mea- 
surement of use effectiveness (see Chapter 15).'* And 
yet, most of this work has been ignored. 


At the same time, in the first 39 years of the availability 
of oral contraceptives, with well over 100,000 studies 
published, there were only nvo double-blind, placebo- 
controlled studies on the effectiveness of the oral con- 
traceptive in the treatment of any medical illness.'’ And 


so, the various medical indications for the use of the 
oral contraceptive which are applied to its “non-contra- 
ceptive health benefits” has remained “off-label” ex- 
cept for the treatment of acne.'*”” It could legitimately 
be claimed that the oral contraceptive has an adequate 
amount of funding to be able to do trials such as this 
(whereas NaPro&TECHNOLOGY is only in its beginning 
stages and one of its major weaknesses is the general 
lack of funding). 


Another flaw to the promotion of the oral contraceptive 
for the treatment of what are referred to as “non-contra- 
ceptive health benefits” has been the absence of its 
comparison to other approaches to treatment in which 
no contraceptives at all are being used. In this latter 
case, it would be an approach where the underlying 
condition is investigated and the underlying problem is 
treated. The promotion of oral contraceptives in the ab- 
sence of such studies gives the false impression that this 
is the only effective treatment approach. 


While randomized controlled trials (RCT) have been 
promoted in evidence-based medicine as being the sine 
qua non, the best in study design, such RCTs are not 
always perfect, and in fact, can lead to false conclu- 
sions. An example of this would be the RCT which in- 
volved cervical cerclage and was published in 1984. This 
study made patients who were most in need of a cer- 
clage ineligible for the trial. While the study showed 
that those patients who received cerclage had more prob- 
lems than those who did not, the study only showed 
that those people who really did not need a cerclage 
had more difficulty than those people who did not re- 
ceive a cerclage (and did not need it). *! Nonetheless, 
this one study, along with its counterpart published in 
the same journal at the same time,’ and having some of 
the same limitations, suggested that cerclage was not a 
helpful tool or technique in reducing the prematurity 
rate. 


The study of the Medical Research Council/Royal Col- 
lege of Obstetricians and Gynecologists published a 
few years later, showed some value to cerclage, but in 
general, found the support to be weak. The eligibility 
criteria for entry into this study were extremely vague: 
“A woman was eligible for entry to the trial, if her obste- 
trician was uncertain whether to advise her to have cer- 


vical cerclage.”™* 


In all three of these trials, ultrasound was not used to 
assess the cervix, prophylactic antibiotics were not used 
at the time the cerclage was placed, tocolytics and 
progesterone support were vot used. These types of 
trials, basically because of their study design (even 
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though they were legitimately randomized-controlled 
trials), produced what the author believes to be flawed 
results. And yet, their influence was striking when it 
came to the profession’s view of the use of cervical 
cerclage in pregnant patients. 


A final example of how the profession has looked with a 
strong sense of bias against a particular approach to 
treatment, is the proclamation made by the Association 
of Professors of Gynecology and Obstetrics (APGO) in 
their statements on the use of progesterone in women 
who have premenstrual syndrome™ and the British 
Medical Journal’s meta-analysis on the use of progest- 
erone for the treatment of premenstrual syndrome. In 
the first case, APGO relied upon a study which sug- 
gested that “normal ovarian function” was the cause of 
premenstrual syndrome, but that study did not repre- 
sent normality at all as all patients in the study were on 
leuprolide acetate to suppress ovulation at the time they 
took the progesterone. In the case of the British Medi- 
cal Journal, the timing on the use of progesterone was 
completely ignored in the meta-analysis and yet the only 
double-blind, placebo-controlled trial that ever showed 
progesterone was significantly successful, was one in 
which the timing was impeccable. 


These issues are important as one looks at evidence- 
based medicine. They are important as one anticipates 
the criticism that will come towards work presented in 
this textbook. It would be hoped, for example, that 
NaProTECHNOLOGY would be given the same 39-year 
reprieve that the oral contraceptive received (and still 
receives). At the same time, the author completely rec- 
ognizes the need for research to advance in this area. 
Such research will require funding and an attention to 
the interests of the patients and their health. 


It has been said that lack of funding can be an important 
barrier to the conduct of randomized controlled trials.*° 
In fact, that is another major reason why trials of this 
nature cannot be the only means upon which ultimate 
clinical decision making is made. While there is defi- 
nitely a need for good and advancing research, and this 
textbook is itself a testimonial to a commitment to such, 
at the same time, medicine advances with evidence which 
at times is short of the ideal. Indeed, as Barnhart and 
Sammel have pointed out: 
“Scientifically speaking, truth becomes evident only 
after repeated observations and study. . . In general, 
the credibility of a finding increases with the pro- 
portion of good independent studies that have 
reached the same conclusion. Inconsistent study 
findings, however, are common.” 
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It is important that the whole body of clinical evidence 
be taken into consideration. Far too often, fields of in- 
terest or studies that have never been adequately funded 
are ignored, even though good science may support 
their use. One of the major tasks of this textbook has 
been an attempt to integrate the findings of 
NaProTECHNOLOGY into the existing medical literature. 
There is actually a great deal of support for an approach 
such as this, which is already within that medical litera- 
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The Future of NaProTECHNOLOGY 


his textbook has presented the first 28 years of com 

prehensive research which has gone into the de- 
velopment of the new women’s health science of 
NaProTECHNOLOGY. It is considered the first phase of 
research, but clearly not the last. This concept will con- 
tinue to grow and develop because of the value of its 
basic concepts. 


The future of NaProTECHNOLOGY will be conditioned 
upon a variety of different factors. First of all, as indi- 
cated in Chapter 2 of this textbook, it involves signifi- 
cant paradigm shifts. Whenever paradigm shifts are 
anticipated, progress will be slowed. Secondly, the very 
presentation of the work in this textbook will undoubt- 
edly come under criticism. We currently live in an America 
which is extraordinarily polarized when it comes to ar- 
eas related to human sexuality and reproductive issues. 
In addition, there is one element in the polarization which 
is bent upon the politics of personal destruction. The 
author anticipates those attacks as others have been 
prior to this time. And finally, the work will be attacked 
because it is “methodologically flawed.” This is a strat- 
egy that has been used over the last 30 years as it re- 
lates to scientific efforts in a variety of other areas re- 
lated to human reproduction. 


To some extent, the argument that the work is “method- 
ologically flawed” will have some degree of truth in it. 


t 


All arguments of this nature do, in fact, have some de- 
gree of truth. However, the data presented in this text- 
book shows a clear and direct effort to honestly put 
forth the observations of 28 years of clinical research. 
This research should, if people are honest, lead others 
to ongoing investigation in many of the facets of this 
effort. 


It is worth noting that while “evidence-based medicine” 
has gained ground over the last 10 years, Dr. J. Kell 
Williams at the Edith Potter Memorial lecture of the 
Annual Clinical Meeting of the American College of 
Obstetricians and Gynecologists (May 4-8, 2002) ob- 
served that: “We don’t have evidence for about 85 per- 
cent of what we do. The overwhelming majority of medi- 
cal decisions are not based on solid evidence, but that’s 
because it is so hard to come by.” He noted that “this is 
not cookbook medicine.” 


During the first 40 years of the utilization of the oral 
contraceptive, during which literally thousands upon 
thousands of scientific studies were completed on the 
various formulations of this medication, there were only 
a handful of double-blind, placebo-controlled clinical 
trials. And, while the non-contraceptive health benefits 
are promoted for the use of oral contraceptives, in the 
official literature of the Food and Drug Administration, 
it notes that these “are supported by epidemiological 
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studies which largely utilized oral contraceptive formu- 
lations containing doses exceeding 0.035 mg of ethiny| 
estradiol or 0.05 mg of mestranol.’* Of the 65 oral con- 
traceptive formulations on the market in the year 2003, 
only eight of them met that criteria (12.3%). These eight 
were far from the most commonly prescribed birth con- 
trol pills. This means that 87.7 percent of the oral con- 
traceptives currently on the market do not meet the cri- 
teria of the FDA-approved labeling. 


While criticism of this work in NaProTECHNOLOGY will 
undoubtedly come from various levels, it is clear that 
the work in reproductive medicine and treatment of a 
variety of gynecologic and women’s health issues is, 
from a strictly scientific and investigational point of view, 
notat all well defined, in spite of its widespread promo- 
tion as such. Much has been missed in modern repro- 
ductive medicine. 


In NaProTECHNOLOGY there is an overwhelming 
amount of work that yet needs to be done. This text- 
book presents a foundation upon which that work can 
be conducted. During the course of this chapter, the 
future of some of that work will be outlined. 


CREIGHTON MODEL System 

oe 
The CREIGHTON MODEL FertilityCare™ System 
(CrMS) is the only truly allied health education model 
of natural fertility regulation that is currently available. 
It requires that the teachers of the system 
(FertilityCare™ Practitioners) be well trained. The 
training program is a 13-month program of in-depth and 
supervised education.’ These programs, of which sev- 
eral are given throughout the United States and in sev- 
eral foreign countries every year, must expand and ex- 
pand ina sizable fashion over the next 5 to 10 years. In 
order to meet the anticipated need of those couples and 
those women who will require this information, these 
training programs must be further developed. 


Centers of excellence need to be built relative to these 
allied health education programs and for the advanced 
training of educators, physicians, nurse practitioners, 
physician assistants, nurse midwives and pharmacists. 
Facilities need to be developed and built to house these 
type of ongoing education programs so that these needs 
can be met. 


In addition, the CrMS evolved in such a fashion that it 
is very capable of being fully computerized. The 
followup form, vaginal discharge recording system 
(VDRS), instructions of the system and all things rela- 


tive to it, is a teaching system that can be computerized. 
With computerization, advances can be made in the 
delivery of education, not only to new teachers, but 
also to clients. 


The charting system can also be computerized. A proto- 
type concept of a new computerized charting system is 
shown in Figure 90-1. This computer charting system 
would allow for the use of the VDRS on a daily basis 
with the hand-held computer programmed in such a fash- 
ion so that it can interpret the readings and provide 
information back to the user. 


In Figure 90-2, this same system is combined with a 
more advanced concept (NaProTECHNOLOGY |) in 
which the charting system is not only able to be used 
from a family planning point of view but would also be 
able to interpret cycle data based on the CREIGHTON 
MODEL biomarkers providing feedback on one’s repro- 
ductive health. With each of these two hand-held com- 
puter concepts, the charting could be downloaded to 
obtain a printed copy. This could be downloaded in the 
client’s home, the physician’s office, or for research 
purposes in selected research centers. 


In the long-term future, such a computerized system 
could also be linked to a biochemical parameter for the 
identification of the beginning of fertility and the 
postovulatory identification of infertility (Figure 90-3). 
In this way, the biochemical parameters could continue 
to be linked to the very important biomarkers that are 
included in the CrMS.* To use only biochemical markers 
in the absence of standardized and objective biomarkers, 
wastes an enormous amount of extremely important in- 
formation that can and should be obtained for women’s 
health. 


Such a concept has been prototypically developed but 
not yet finalized. This prototypical development is 
shown in Figures 90-4 through 90-8. In these examples, 
a reasonably high-powered palm-sized PC was used to 
do some preliminary programming for the development 
of such a computerized system. 


Further advancement in the educational concepts in the 
CrMS and NaProTECHNOLOGY must also be made for 
its cross-cultural adaptation. Programs for the CrMS 
now exist throughout Europe, Canada, Mexico, South 
America, and Australia. There are also some beginning 
programs in Africa. However, in-depth research needs 
to be conducted to find the best way to communicate 
this information to its diverse populations. In this way, 
its international exposure can be expanded. 


Fertility Care In Harmony with Nature 


DATE) Monday. August 2h. 394 
Current Chart t 


cap | axa 


wn | one | on 


INSTRUCTIONS TO AVOID PREGNANCY 
IF IT IS YOUR INTENTION TO AVOID PREGNANCY 


END OF TODAY MAY BE USED FOR INTERCOURSE 


 |REGISTER 
| ogs 


} 


[ PEAK 


~ . eran Maal 
(122) (ow) [ MTT Nona | 


€:) (AD) PRINT | 


Figure 90-1: A prototype concept of a FertilityCare™ Com- 
puter Charting System which uses the vaginal discharge re- 
cording system and is able to interpret the information and 
provide the instructions to the couple for either achieving or 
avoiding pregnancy (From: Pope Paul VI Insitute research, 
2004). 
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Figure 90-2: A prototype of a computerized fertility charting 
system introducing the basic concepts of NaProTECHNOLOGY 
This prototype (NaPro&TECHNOLOGY |) contains the same 
capability as the FertilityCare™ Computer Monitor, but the 
computer is programmed in such a fashion so as to be able to 
interpret the various biological markers of the menstrual and 
fertility cycles. It gives automatic feedback with regard to the 
cycle parameters as they are being made. In both computer 
monitors, they can be downloaded to obtain a hard copy, 
either at the woman's home or in the doctor's office or for 
research purposes (From: Pope Paul VI Institute research, 
2004), 
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Figure 90-3: An advanced level NaProTECHNOLOGY I! concept combines the NaProTECHNOLOGY | Computer Charting 
System with a biochemical means of determining the developing follicle and the passing of ovulation. This particular prototype 
conceptually uses the ovulation meter developed by Dr. James Brown in Melbourne, Australia® (From: Pope Paul VI Institute 
research, 2004). 
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Figure 90-4: This is an actual early Figure 90-5: This system now moves Figure 90-6: This extends the 
development concept of a computer- to a dry day (damp without lubrica- monitor to the observation of mu- 
ized charting system. In this case, the tion — 2AD) and shows that develop- cus 

vaginal discharge recording system ment 


is shown and the menstrual period is 
being charted with the description 
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Figures 90-7 and 90-8: These two figures show the beginning of the actual charting which can 
be seen in a concept such as this. The days of the menstrual flow, the pre-Peak dry days, the 
beginning of the mucus cycle, the Peak Day and the beginning of the post-Peak phase can be 
identified 
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One of the conflicting problems currently facing the 
ongoing development of NaProTECHNOLOGY is the 
lack of uniform laboratory support throughout the coun- 
try. The primary difficulty here is that laboratories, for 
the most part, do not establish their own normal levels 
in various women representing different populations. A 
good example of this would be the assessment of proges- 
terone during the luteal phase of the menstrual cycle. 
Laboratories have not developed normal controls for 
that population except in very broad-ranging terms. Such 
broad ranges are not adequate for a science which is 
more specific. Another example is in the monitoring of 
progesterone during the course of pregnancy. Wide 
variations can occur between laboratories and this will 
eventually need to be further developed. 


Medical NaProTECHNOLOGY 

———————————— 
As NaProTECHNOLOGY begins to grow and develop, 
it will be important that additional studies be done, some 
of which will be double-blind, placebo-controlled trials 
on the various therapeutic claims. These projects must 
be conducted by individuals who have access to statis- 
tically valid research designs, but they also must be 
placed in the hands of physicians who themselves are 
supportive of the treatment concepts. Much is to be 
gained from a patient going to a physician who is will- 
ing to expend the additional energy necessary to pro- 
vide the appropriate education and support for those 
women beginning such therapeutic programs. 


There is very exciting information in this textbook which 
shows the effectiveness of various therapeutic pro- 
grams for the treatment of women with premenstrual 
syndrome, premenstrual dysphoric disorder, postpar- 
tum depression, and in the future, perhaps the preven- 
tion of osteoporosis and even the prevention of en- 
dometrial and breast cancer. All of these programs clearly 
require additional long-term research. Again, such re- 
search must be done by those individuals who are 
guided by good research protocols and design and are 
supportive of the basic project. 


It should be particularly pointed out that the data pre- 
sented in this textbook on the decreased estradiol lev- 
els during the luteal phase of the menstrual cycle in 
women who have decreased bone density and the de- 
crease in progesterone levels along with the variable 
length of the post-Peak phase in those women who 
eventually develop breast cancer, is extremely impor- 
tant data. This work must be expanded. Both of these 


conditions, osteoporosis and breast cancer, are abso- 
lutely major concerns in the healthcare of women as 
they grow older. It is quite possible that women who 
eventually develop these conditions suffer, on a long- 
term basis, from their early 20s or perhaps even from 
shortly after menarche from a hormone deficiency each 
unique to its particular condition. In the case of de- 
creased bone mineral density, it has to do with decreased 
luteal phase estradiol-17B levels. In the case of breast 
cancer, it has to do with decreased progesterone pro- 
duction and the instability of the post-Peak phase. 


Women who might be at high risk for these conditions 
can be screened. This can occur by charting their 
biomarkers using the CrMS and evaluating the luteal 
phase by obtaining at least a Peak+7 progesterone and 
estradiol level. Long-term studies on this very issue 
need to be conducted. Furthermore, trials need to be 
conducted on those women who are supplemented with 
estradiol or triestrogen during the post-Peak phase of 
the cycle if their estradiol levels are selectively low (a 
Type V luteal phase defect) to see whether or not that 
would maintain their bone density and eventually pre- 
vent osteoporosis. In addition, for those women who 
would be identified as high risk for the development of 
breast cancer, supporting their luteal phase with either 
targeted progesterone and/or HCG on a long-term ba- 
sis, should be evaluated in a large population of women 
to see whether or not that would reduce the risk of breast 
cancer. There has already been reported a number of 
anti-breast cancer actions of HCG. One must attend to 
these very important issues in the healthcare of women. 


There are even simple projects like the continuous dis- 
charge of cervical mucus. In all of the years of investi- 
gation by the Pope Paul VI Institute, there is at least one 
condition in which the origin of the continuous dis- 
charge is not yet known. This is a continuous Peak- 
type mucus discharge in the presence of a normal-ap- 
pearing cervix. It is presumed that this is coming either 
from higher in the endocervical canal or from the en- 
dometrial lining. This condition has not been ad- 
equately evaluated. Such evaluation must, however, be 
undertaken because a question still remains as to 
whether such a discharge is normal or abnormal. 


Also, we do not want to forget the role that the program 
can play in the prevention of endometrial cancer. It has 
long been recognized that women who have long and 
irregular cycles are at increased risk for endometrial can- 
cer. In such situations, identification of this group can 
be made with the CrMS. Even more subtle changes 
where the cycles are not so long but are perhaps asso- 
ciated with long mucus cycles and delayed Peak days, 


1195 


1196 


The Medical and Surgical Practice of NaProTECHNOLOGY 


would allow for another indicator of long-term risk for 
adenomatous hyperplasia or endometrial cancer. In ei- 
ther case, appropriate hormonal support with progest- 
erone may offer hope of reducing or eliminating the risk 
for the development of endometrial cancer. 


There are also a variety of different types of abnormal 
bleeding that occur during the course of the menstrual 
cycle to which the actual cause is completely unknown. 
The recent emphasis on thermal ablation or endometrial 
ablation using laser or cauterization, is just an example 
of how we as a profession, have not been able to iden- 
tify the underlying causes. There must be causes for 
these difficulties and with further evaluation, searching 
specifically for the cause, new treatments can be devel- 
oped. In fact, the challenge in medical 
NaProTECHNOLOGY is to continue working toward 
evaluating the multiple underlying causes of the vari- 
ous observations that have been made. This is crucial, 
not only to the advancement of NaProTECHNOLOGY. 
but to the advancement of women’s health in general. 
There has been work done over these last 20 or 30 years 
in these areas. Perhaps one of the best efforts has been 
in those women who have polycystic ovarian disease. 
However, the emphasis on treating symptoms with oral 
contraceptives or “jumping over” the underlying cause 
of infertility with in vitro fertilization or the other artifi- 
cial reproductive technologies, has taken away from our 
ability to search out and identify the underlying causes. 
A research focus, which is built upon an attitude of 
interest in investigating these areas and a commitment 
to such investigation, must be developed and advanced. 


Reproductive Disorders 

+ 
Major progress can be made in the treatment of infertil- 
ity. In fact, it is possible that a cure or near-cure for 
infertility is within range. NaProTECHNOLOGY and the 
CrMS have allowed us a look at the menstrual and ovu- 
lation-related cycles in a way that have not been stud- 
ied in the past. It identifies new clues of investigation. 
Indeed, these must be pursued so that more naturally- 
oriented solutions to these reproductive disorders can 
be obtained. There appears to be little doubt that pur- 
suing this avenue of research will eventually magnify 
the success rates for the treatment of both infertility 
and recurrent spontaneous abortion. On the other hand, 
if we continue to avoid that type of investigation, 
progress will be limited. 


The CrMS also offers certain types of observations 
that, in clinical reproductive medicine, physicians have 
been oblivious to. These include such things as dry 


cycles, limited mucus cycles, short post-Peak phases, 
the variable length of the post-Peak phase (an unstable 
post-Peak phase), etc. These are all observations that 
lead us to new questions in research. 


What is the actual cause of endometriosis and what is 
the best solution? Endometriosis, with careful evalua- 
tion of patients with infertility, shows up in a much higher 
percentage of patients than previously thought. Indeed, 
endometriosis is a condition which can very well be 
treated, but we still do not have a good grasp on the 
underlying biochemical toxins that create the infertility 
or reproductive abnormality. These types of biochemi- 
cal toxins need to be further studied and evaluated. Bio- 
chemical tests for the evaluation of endometriosis and 
medical remedies for the pathophysiologic abnormali- 
ties need to be developed. 


More and more people are thinking that endometriosis 
and perhaps other causes of infertility may have an au- 
toimmune or an abnormal immune etiology. Reproduc- 
tive immunology is an extremely important part of fu- 
ture research in these areas but is only in its infant stages 
at the present time. 


Perhaps one of the most important areas that needs to 
be further investigated is the underlying pathophysiol- 
ogy of chronic stress. There is no question that chronic 
and acute stress both have an impact on the menstrual 
and fertility cycles. It almost certainly has a central ori- 
gin. However, the dynamics of that biochemistry and 
physiology is not understood. It is important that this 
be studied further because ultimately pharmacologic or 
biochemical approaches will be necessary to treat it more 
effectively. 


This central effect produces an abnormality in the way 
the hypothalamus stimulates the pituitary gland and 
ultimately how it affects the target organs. It has been 
shown that there are receptor deficiencies in the ovary, 
the cervix and in other tissues related to the various 
types of infertility. These receptor deficiencies need to 
be further studied. The formation of these deficiencies 
need to be better understood. How one stimulates the 
natural occurrence of receptors needs to be investigated 
and eventually treatments related to this need to be 
developed. In the long run, long-term effects of recep- 
tor deficiencies also need to be further evaluated. 


Perinatal Ee 
The rise in the prematurity rate in the United States is a 
national tragedy. It has an enormous impact on the in- 


fants born prematurely, as well as effects on the adults 
who are responsible for the long-term care of these in- 
fants. Furthermore, it excessively drains health resource 
dollars that can be spent much better in other ways. 


It is absolutely essential that an intensive effort be made 
to look at the underlying causes of preterm delivery and 
its eventual solution. It has been shown in this text- 
book that a significant reduction in prematurity can be 
obtained if one is committed to an aggressive treatment 
and management program. Such a program is within the 
reach of all physicians involved in the care of pregnant 
women. It must not be ignored and further investiga- 
tion on this issue must be undertaken. 


Not long ago, work was done that showed progester- 
one had an impact on the prevention of preterm labor. 
The investigators and others associated with it noted 
that this was something that had gone previously un- 
noticed, And yet, this data had been in the medical lit- 
erature for over 30 years. It is nothing new! However, 
there has been an attitude within medicine that has ig- 
nored this type of an approach. That attitude must be 
corrected and the profession must move beyond it. This 
will occur only if primary interest is once again reestab- 
lished in helping patients and their unborn babies. 


Surgical NaProTECHNOLOGY 
os 
In surgical NaProTECHNOLOGY, continued efforts 
need to be made on the development of better means 
of preventing adhesions. Even with surgical 
NaProTECHNOLOGY some smal! amount of adhesions 
will occur. These approaches should not be considered 
perfected until there are surgical procedures that can be 
performed ina 100 percent adhesion-free environment. 


Postgraduate fellowships need to be developed on the 
medical and surgical aspects of NaProTECHNOLOGY 
so that postgraduate obstetrician-gynecologists can be 
adequately trained in the further development of these 
techniques. It is already recognized that reproductive 
surgeons need to serve as active advocates for improv- 
ing surgical care.’ Indeed, even general surgeons could 
be considered individuals who could participate in the 
surgical NaProTECHNOLOGY aspect of the care of these 
women. 


While the trend in surgical treatment of women’s health 
issues over the last 10 to 15 years has been in operative 
laparoscopy, it seems clear at this point in time that that 
approach is not yet ideal. While it is a good approach 
from the point of view of patient satisfaction, short- 
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term hospital stay and length of recovery, it is still not 
adequate from the point of view of adhesion preven- 
tion. Until operative laparoscopy procedures advance 
to the point where one can accomplish by laparoscopy 
what is currently accomplished by laparotomy, opera- 
tive laparoscopy will not be the desired form of treat- 
ment in many of the more advanced cases. It is possible 
that the new robot technologies which are currently 
being developed, may offer some hope in this area. 


Sociological Evaluations. a 
One of the most important areas in research in the fu- 
ture of NaProTECHNOLOGY will involve the sociologi- 
cal evaluation of the use of the CrMS or other natural 
methods on the impact they may have with regard to 
marriage and other developments within the family. The 
disturbing trends in the health of women, children and 
families outlined in Chapter | of this textbook are ex- 
traordinarily tragic! It is made more tragic because, in 
many cases, they are preventable. It is incredible that 
we as a society have been so insensitive to the devel- 
opment of these problems. And yet, the problems are 
not going to go away without some drastic change. 


It will be important to investigate the impact of the natu- 
ral means to regulate fertility on the divorce rate, the 
impact that it has on the children within the family and 
all of the current sociopathology. It is time that these 
trends which have endangered the health of women, 
children and families be taken seriously so that research 
in these areas can be developed and conducted. These 
trends must be reversed! 


It is Planned Parenthood’s mantra that teenagers will 
“have sex no matter what” so they need to be “pro- 
tected with contraceptives.” Such an approach has been 
a gross failure. Out-of-wedlock pregnancies have in- 
creased not decreased; abortions have increased not 
decreased; sexually transmitted diseases have increased 
not decreased; divorce has increased not decreased; 
child abuse has increased not decreased. And, all in all, 
family violence is epidemic and it is likely that the cur- 
rent sexual attitudes are fanning the flames not smoth- 
ering them, 


We can gain some hope and confidence that all of this 
can be reversed if significant public health education 
programs are implemented. For example, a significant 
decrease in cigarette smoking (recognized as one of the 
most addictive and difficult habits to break) among men, 
women, high school students and mothers during preg- 
nancy has been observed (Figure 90-9). This occurred 
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with the aid of widespread and compelling education 
programs, increased taxes on tobacco products and ex- 
tensive litigation against an industry that knowingly 
promoted its products despite having evidence of its 
detrimental effects. All of these strategies should be 
investigated in the battle for the improved health of 
women, children and families. 


In this view, it is also important that support programs 
be developed for those people who are using a natural 
means to regulate fertility for whatever purpose. One of 
the complex natures of this type of program is its educa- 
tional component and how couples must deal with oth- 
ers who may be antagonistic to it. These couples need 
support and within the various FertilityCare™ Cen- 
ters around the country and the world, such programs 
of support are in the process of being developed and 
will be developed further in the years ahead. 


Percent 


Men and women 18 years of age and over 
who ever smoked at least 100 cigarettes 
and now smoke every day or some days 


Expansion of Professional Support 

bate EE ill 4 ace i 
The CrMS has developed an ongoing certification and 
accreditation program modeled after other such pro- 
grams in the United States. This works currently under 
the auspices of the American Academy of Fertility Care 
Professionals and has been effective. These programs, 
however, need to be advanced and the academy is a 
good entity in which this can be accomplished. 


In addition, FertilityCare™ Centers of America (FCCA) 
and FertilityCare™ Centers International (FCCI) have 
been developed to help promote these programs and 
advance them. In FCCI, the beginnings of 
FertilityCare™ Centers of Europe, FertilityCare™ 
Centers of Latin America and FertilityCare™ Cen- 
ters of Australasia are in development. These will re- 
quire major support as this field continues to grow. 


High school students 


Students in grades 9-12 who smoked 
cigarettes on 1 or more of the 30 days 
preceding the survey 


Mothers during pregnancy 
Mothers with a live birth who smoked 
cigarettes during pregnancy 


1965 1970 1975 1980 
Year 


1985 1990 1995 2001 


Figure 90-9: Cigarette smoking among men, women, high school students and mothers 
during pregnancy: United States, 1965-2001 (From: Freid VM, Prager K, Mackay AP, et al: 
Chart Book on Trends in the Health of Americans: Health, United States, 2003. Hyattsville, 
Maryland: National Center for Health Statistics, 2003). 


Insurance Reform 

a 
One of the major obstacles confronting contemporary 
medicine is the introduction of managed care programs 
which are fundamentally based in “cookbook medicine.” 
If the doctor does not manage patients within the con- 
text of the computerized protocols which are housed in 
the insurance industry (to which physicians have no 
access), the patient or the doctor is penalized. Unfortu- 
nately, protocols such as this are often years behind 
the progress that is made on a daily basis in medicine. 
Thus, we have now developed a third-party reimburse- 
ment program within the United States, which by its 
very nature, establishes medical service that is out of 
date or significantly behind advances that are being 
made within the field. 


The original design of managed care programs was to 
reduce the cost of healthcare. There is good evidence 
to suggest that this has not happened. While early de- 
velopments suggested that costs were being kept 
under control, it seems quite clear that the current rising 
costs of healthcare once again appears to be out of 
control, 


The exact direction to which insurance reform should 
go is not entirely known. Many are in favor of a nation- 
alized health service. This author does not believe that 
is the answer to the problem. In fact, it is suggested that 
such a program would only institutionalize on a far more 
wide-ranging scale, this type of protocol-driven, cook- 
book medicine approach that the current managed care 
programs have developed. 


What probably needs to be developed is some type of 
hybrid structure to which private insurance and gov- 
ernment work hand-in-hand. One of the most important 
ingredients of this, however, is the development of “cen- 
ters of excellence.” \tis clear, from 34 years of medical 
practice, that many physicians feel very comfortable 
delivering medical services which are basic. There is, 
on the other hand, another group of physicians who are 
clearly capable of managing more complex and advanced 
problems. These physicians and their programs need to 
be recognized as “centers of excellence” which would 
allow for the further establishment of third-party reim- 
bursement policies for those centers. 


To develop such a program would allow some inroads 
to be made in some of these more complex and difficult 
areas without physicians fearing inadequate reimburse- 
ment for their services. These are real issues that can- 
not be denied. Some would say that such should not be 
mentioned in a textbook of this type, and yet, there is a 
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reality that needs to be addressed in this regard. One of 
the strong negative motivations in the lack of physician 
effort for treating the underlying causes of infertility in 
patients has been the constant hassle and antagonism 
that develops as the result of the physician’s and the 
patient’s interaction with the health insurance industry. 
These conflicts must be resolved and they must be re- 
solved in favor of the patient. In fact, an underlying 
principle of a good healthcare system is its willingness 
to advocate for the patient! 


Protection of Conscience 

aca lad nl Be 
When Roe v. Wade was made the law of the land by the 
United States Supreme Court on January 22, 1973, there 
was a move among most states to develop what are 
now referred to as “conscience clauses.” These con- 
science clauses tend to protect physicians and other 
allied health professionals from working in or being in- 
volved in abortion procedures. However, the conscience 
clauses generally do not go far enough. 


Itis clear, as time has progressed since the ill-fated abor- 
tion decision of January 22, 1973, that physicians, nurses, 
hospitals and other institutions of healthcare provision, 
including residency education programs, feel threatened 
by the physician who might be opposed to the use of 
contraceptive agents. As a result, for example, there is 
not one Catholic medical school in the United States 
that approaches reproductive healthcare from the per- 
spective of Catholic teaching. Many of the physicians 
in control of these programs would say that the Church 
is erroneous in their position. They certainly do have a 
right to that opinion. At the same time, however, even if 
they were in support, they would be afraid they would 
not be recognized by the accrediting bodies of the Ameri- 
can Board of Obstetrics and Gynecology or other ac- 
crediting agencies. This obstacle needs to be overcome. 


Contemporary reproductive medicine accepts abortion, 
contraception, sterilization, artificial reproductive tech- 
nologies, embryonic stem cell research, embryo, and 
fetal experimentation as universal values. But, they are 
not universial, and they never will be! 


Physicians must not be forced to abandon their ethical 
and moral principles. Ultimately, it is this author’s view 
that the right of physicians to practice medicine within 
the context of their moral and ethical beliefs is a basic 
human right, especially if founded in a strong and well- 
defined concept of medical ethics, which should be pro- 
tected by the First Amendment to the United States 
Constitution.* 


1200 


The Medical and Surgical Practice of NaProTECHNOLOGY 


In addition to the above, it is important that patients be 
protected. They have a right to receive medical evalua- 
tion and treatment which is also within the context of 
their own moral and religious beliefs. This is especially 
true for Catholic patients where their religion has a long- 
held and well-developed approach to medical, ethical 
and moral problems. The reason people believe in what 
the Church has said is because it makes sense to them. 
Its long-held and well-developed concepts in medical 
ethics are somewhat unique to the Catholic Church. Not 
all religions have such a foundation. These rights all 
need to be protected. The patients need to be protected 
in their right to go to the physician of their choice (a 
right that managed care often denies). Because there 
are two obstetrician-gynecologists within the managed 
care program, the insurance industry can say there is 
equal care available to the patient if Physician A is in- 
cluded in the program and Physician B is excluded. 
However, Physician B is most likely going to be a Catho- 
lic physician who is being discriminated against and 
whose approach to medical evaluation and treatment is 
clearly different from other physicians. These sensitivi- 
ties and approaches are not well provided by those 
physicians who do not believe in them. These physi- 
cians can, on the one hand, seem to support the patient 
while on the other hand be very antagonistic to the 
patient’s beliefs. Another portion of insurance reform 
that will be necessary is allowing those physicians who 
represent certain medical/moral traditions to be repre- 
sented within their programs. 
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Final Note 

rs 
The question was asked early in this textbook as to how 
NaProTECHNOLOGY would develop in the future. In 
fact, no one can predict exactly how it will develop. It is 
thought, however, that there is an underlying dissatis- 
faction among women with regard to the type of repro- 
ductive and gynecologic healthcare they are currently 
receiving. This healthcare is primarily focused on con- 
traception, sterilization, abortion and the artificial re- 
productive technologies, Exactly how great that dissat- 
isfaction might be is not yet known. 


Once NaProTECHNOLOGY becomes more available, it 
will then be determined as to how quickly it will grow. 
The concepts of NaProTECHNOLOGY represent a dif- 
ferent way of thinking about problems. They represent 
a different approach morally and ethically. They repre- 
sent an approach which respects the individual dignity 
of the woman being treated and the integrity of mar- 
riage. Furthermore, they represent the dignity and re- 
spect for the unborn child that she may be carrying or 
may be about to conceive. These are not values that 
people discard because of some sociological or cultural 
phenomenon occurring within society. These are fun- 
damental, foundational, deeply held beliefs that cannot 
be ignored. Many women and their families hold these 
values and they will not just be dismissed or disre- 
garded."' Only time will tell how much of an impact the 
availability of a morally and ethically responsible alter- 
native will have. It is predicted here that the impact could 
well be staggering! 
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Appendix 


Progesterone Assessment in Pregnancy: 
Presentation of Specific Conditions and Situations 


his appendix is prepared as a supplement to Chap- 
ters 54 and 55. 


The section includes the levels of progesterone for the 
normal controls (n=109). This is graphically displayed 
according to the average level of progesterone during 
six weekly intervals throughout the course of pregnancy 
and then on an individual, every two-week basis from 
the second through the 38th week of pregnancy. 


The section also presents several reproductive condi- 
tions which have existed previous/y in the reproductive 
history of the individual patients. The data that is pre- 
sented compares the progesterone levels during six 
weekly intervals throughout the pregnancy, as well as 
the point-by-point progesterone levels from the 2nd 
through the 38th week of pregnancy, as compared to 
the normal control groups. In this group, those patients 
who had a history of one previous first trimester mis- 
carriage, three or more previous first trimester miscar- 
riages, a history of one or more midtrimester spontane- 
ous abortions, at least one previous premature birth, a 


past history of polycystic ovarian disease or a previous 
history of induced abortion are included. 


The progesterone levels observed in current pregnancy 
situations in which the pregnancy ends either with a 
first trimester spontaneous abortion or a second trimes- 
ter spontaneous abortion. Again, levels by six weekly 
intervals are provided along with the every-two-week, 
point-by-point intervals. 


The next section deals with a group of patients who 
have had abnormal placentae. Then, the data are pro- 
vided for those who have threatened premature deliv- 
ery. The data on fetal distress during the course of the 
current pregnancy are then shown. 


The last section compares the six weekly progesterone 
levels to the control groups for a miscellaneous group 
of pregnancy situations along with the progesterone 
levels from the 2nd through the 38th week of pregnancy. 
The first group includes the progesterone levels in twins 
during the current pregnancy. The subsequent groups 
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include those who develop postpartum depression, tox- 
emia of pregnancy, pregnancy-induced hypertension, 
those who smoked during the course of their pregnancy 
and those who had a history of postpartum hemorrhage 
at the time of delivery (500 cc or greater). 


In each of these graphs, when comparisons to the nor- 
mal group are made, the p-values are identified, and if 
significant, placed in a rectangular box to highlight them. 
In addition, the type of statistical test that was performed 
was identified via the superscript. Data were analyzed 
with the assistance of the NCSS 2000 biostatistical as- 
sessment program. 


The items presented include: 
A. Normal controls 


B. Previous History of Reproductive Problems 


e One previous first tirmester SAB 

e Three or more previous first trimester SAB 

¢ Previous history of one or more midtrimester 
SABs 

e At least one previous premature birth 
Past history of PCOD 
Previous history of [AB 


C. Current Pregnancy Miscarriage 


e First trimester SAB 
e Second trimester SAB 


D. Abnormal Placental Groups 


Abnormal placental groups 
Adherent placenta, current pregnancy 
Low-lying placenta and early placenta previa 
(resolved) 

e¢ Middle trimester abruption of the placenta 


E. Threatened Prematurity Group 


Threatened prematurity group 
Antibiotic-treated pregnancies 

Oral terbutaline only, current pregnancy 
PROM, current pregnancy 

Cervical cerclage, current pregnancy 


F. Fetal Distress 


Fetal distress group, current pregnancy 

e Meconium-stained amniotic fluid, current preg- 
nancy 
Low Apgar scores, current pregnancy 
Low biophysical profile (BPP), current preg- 
nancy 

e Intrauterine growth restriction (IUGR), current 
pregnancy 

e¢ Oligohydramnios, current pregnancy 


G. Miscellaneous Pregnancy Group 


Twins, current pregnancy 

e Toxemia, current pregnancy 
Pregnancy-induced hypertension, current preg- 
nancy 

e Smoker, current pregnancy 
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B. Previous History of Reproductive Problems 
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B. Previous History of Reproductive Problems, cont’d 


Three of More Previous First Trimester Spontaneous Abortions 
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B. Previous History of Reproductive Problems, cont’d 


Previous History of One or More Midtrimester Spontaneous Abortions 
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B. Previous History of Reproductive Problems, cont’d 
At Least One Premature Birth 
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B. Previous History of Reproductive Problems, cont’d 


Past History of Polycystic Ovarian Disease 
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B. Previous History of Reproductive Problems, cont’d 
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C. Current Pregnancy Miscarriage 
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C. Current Pregnancy Miscarriage 


Second Trimester Spontaneous Abortion 


Comparison of Progesterone Levels 
Means Of All Levels At 6 Week Intervals 


@ Normal Controls Second Trimester SAB - Current Pregnancy 


Study Group 

‘ois Second Trimester SAB - 
E Current Pregnancy 
F (N=12) 
£ 100.0 
é 
& 
£ 
= 50.0 
wn 


0.0 
2-6 8-12 14-18 20 - 24 26 - 30 32 - 38 
Weeks Weeks Weeks Weeks Weeks Weeks 
P-value .0967 
1. Not statistically significant. 
2. T-Test (equal variance). Mean Progesterone - Six Week Intervals 


3. T-Test (unequal variance). 
4. Mann-Whitney U Test. 


2nd Trimester Normal Pregnancy 
Curve vs. Second Trimester SAB - 
Current Pregnancy 


1st Trimester Normal Pregnancy Curve 
vs. Second Trimester SAB - Current 


Serum Progesterone g/m 


Serum Progesterone ngini 


Weors From Concepton 
Weeks From Conception 


1212 


The Medical and Surgical Practice of NaProTECHNOLOGY 


D. Abnormal Placental Groups 
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D. Abnormal Placental Groups, cont’d 


Abnormal Placenta, Current Pregnancy 
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D. Abnormal Placental Groups, cont’d 


Low-lying Placenta and Early Placenta Previa by Ultrasound (Resolved) 
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D. Abnormal Placental Groups, cont’d 
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E. Threatened Prematurity Group 
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E. Threatened Prematurity Group, cont’d 


Antibiotic-treated Pregnancies 
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E. Threatened Prematurity Group, cont’d 


Oral Terbutaline-only, Current Pregnancy 
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E. Threatened Prematurity Group, cont'd 
PROM, Current Pregnancy 
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E. Threatened Prematurity Group, cont’d 


Cervical Cerclage, Current Pregnancy 
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Fetal Distress Group, Current Pregnancy 
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F. Fetal Distress, cont’d 


Meconium-stained Amniotic Fluid, Current Pregnancy 
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F. Fetal Distress, cont’d 


Low Apgar Scores, Current Pregnancy 
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F. Fetal Distress, cont’d 
Low Biophysical Profile (BPP), Current Pregnancy 
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F. Fetal Distress, cont’d 


Intrauterine Growth Restriction (IUGR), Current Pregnancy 
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F. Fetal Distress, cont’d 
Oligohydramnios, Current Pregnancy 
Comparison of Progesterone Levels 
Means Of All Levels At 6 Week Intervals 
@ Normal Controls Oligohydramnios 
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G. Miscellaneous Pregnancy Group = 


Twins, Current Pregnancy 


Comparison of Progesterone Levels 
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1. Not statistically significant. 

2. T-Test (equal variance). Mean Progesterone - Six Week Intervals 
3. T-Test (unequal variance). 

4. Mann-Whitney U Test. 
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G. Miscellaneous Pregnancy Group, cont’d 


Toxemia (Pre-eclampsia), Current Pregnancy 


Comparison of Progesterone Levels 
Means Of All Levels At 6 Week Intervals 
@ Normal Controls  Toxemia - Current Pregnancy 
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G. Miscellaneous Pregnancy Group, cont’d 


Pregnancy-induced Hypertension, Current Pregnancy 


Comparison of Progesterone Levels 
Means Of All Levels At 6 Week Intervals 
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G. Miscellaneous Pregnancy Group, cont’d 


Smokers, Current Pregnancy 


Comparison of Progesterone Levels 
Means Of All Levels At 6 Week Intervals 
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abnormal bleeding, 610 
medical support, 622 
abnormal placental groups, progesterone levels, 1118 
abortion statistics, 4 
accreditation, 243, 
standards, 52 
achieving pregnancy, 49,138-139,608 
achieving-related behavior, 173 
achieving-related pregnancy rate, 224 
natural adaptability, 231 
unemployment rates, 234 
achieving-related use, 173 
acquisition, 53 
Activin, 546 
acute stressors, 341 
adenomyosis, 402, 897 
adherent placenta, progesterone levels, 1119 
adhesion barriers, 919 
adhesion prevention 
historical advancement in, 1085 
myomectomy 1017 
review, 922.1083 
techniques, 907 
adhesion scores, 1084 
adnexal adhesions, classification of, 595 
adoption, 515 
afollicularism, 265 
AIDS, 12, 591 
in women, 12 
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alcohol use and sexual activity, 7 
alternate days, 131 
amenorrhea, 529, 603ff 
anovulation, 155, 603ff 
GnRH therapy, 618 
hypothalamic, 603 
medical support for, 618 
NaProTECHNOLOGY evaluation, 605 profile, 587,603 
American Academy of FertilityCare Professionals, 52, 241, 244 
American Academy of Natural Family Planning, 242 
amniocentesis, 814 
amoxicillin, 620 
ampicillin, 620 
androstene, 310 
androstenedione, PCOD, 577 
anovulation, 155, 603ff 
anterior rectum, resection of, 987 
anti-adhesion techniques, 907 
antibiotics, side effects, 628 
APGO, 348 
appendectomy, 965 
Appendix, 1105 
applications, special 141 
arousal fluid instruction, 153 
artificial insemination, 481 
artificial reproductive technologies, 481 
embryo wastage, 484 
empty deficiencies, 488 
failed, 667ff 
has there been progress?, 486 
missing links, 489 
multiple pregnancy rates, 485 
number of embryos transferred, 484 
outcome of pregnancy, 487 
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artificial reproductive technologies, cont'd 
success rates, 482 

artimones, 307 

assay variation, 282 

assisted reproductive technology cycles, 8 

avoiding-related behavior, 173 

avoiding-related use, 173 

awareness, 53 


Band-Aid approaches, 25 
basal body temperature, 319, 320,427 
base infertile pattern (BIP), 47 
basic chart correcting, 116 
basic chart reading, 107 
principles, 114 
principles for medical consultant, 116 
working examples, 115 
basic charting, 107 
definitions, 107 
basic instructions, 132ff 
beta-endorphin, 547 
hypophyseal concentration, 550 
PCOD, 583 
PMS, 354 
site of production, 551 
Billings Ovulation Method, 44, 169, 510 
Billings, Dr. John 119, 183, 510 
Billings, Dr. Lyn, 119, 183, 510 


bioidentical hormone replacement therapy, 471 


bioidentical hormones, 315 
biologic valve, 185 
biologic variation, 282 
biomarkers, summary of, 1137ff 
birth control pills, coming off of, 141 
HMA progestins, 316 
bleeding, premenstrual, 395 
body temperature, 454 
Boyle, Dr. Phil, 655ff, 667ff 
breast cancer, 11, 416-419, 423 
increasing rate, 501 
breast feeding, 47, 143, 200 
hormone correlations, 200 
partial, 143 
total, 143, 144 
bromocriptine, 604 
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C,, compounds, 309 

C,, compounds, 309 

C,, progestins, 738 

C,, compounds, 309 

C,, progestins, 738 

Cady, Linda, 1121 

cardiovascular effects, 321 

case management, 161 ff 
identification, 162 
integration, 165 
interpretation, 162 
situations/problems, 162 

cancer, 1157-1158 
breast, 416-419,423 
endometrial, 413-419 
ovarian, 419-423 

Catarinich, M, 510 


catheterization, fallopian tubes, 899 
Catholic Church, 169 
cerebrocentric sexuality, 24 
CERT, 335, 1164 
certification, 241, 244 
standards, 52 
cervical cancer, 11 
cervical cerclage, 759 
preterm birth, 764 
progesterone levels, 1222 
randomized controlled trial, 760 
results, 764 
technique, 761 
ultrasound changes 764 
use of antibiotics, 760 
cervical crypts, 261 
cervical dilatation, ultrasound, 260 
cervical ectropion, identification of, 294 
cervical eversion, 298 
grading system, 294 
cervical inflammation 
criteria for, 294 
identification of, 294 
cervical mucus on tissue, 63 
cervical mucus, 185 
channel number, 187 
channels and ferning, 191 
G, L, S model of, 192 
scanning electron microscopy, 194 
sperm penetration, 194, 195 
cervix 
ciliated cells, 189 
“reserve” cells, 189 
ultrasound assessment of, 761-762 
channel number, 187 
channeling, 186 
channels and estradiol, 191 
channels and ferning, 191 
chart correcting, basic, 116 
chart reading, basic, 107 
charting, basic, 107 
child abuse and neglect, 5 
child, the supreme gift, 514 
childlessness, 478 
children 
endangered, 15 
living with both biological parents, 3 
living with mother only, 3 
Chlamydia, 10, 591 
testing, 592 
cholestane, 310 
cholesterol, 309 
choosing suture, 909 
chorionic villus sampling, 816 
chronic cervicitis, 393 
chronic discharges, 291, 1144-1145, 1162 
chronic stressors, 341 
cigarette smoking, 1198 
ciliated cells, 189 
classification of the mucus cycle, 179 
clinical effects of HMAs, 318 
clomiphene citrate, 611ff 
high-dose, monitoring, 617 
high-dose program, 616 
high-dose, Peak+7 progesterone, 617 
low-dose monitoring, 614 
low-dose progression, 613 
Peak+7 progesterone, 615 
side effects, 627 
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cocaine use, 6 
coefficient of variation, 283, 722 
Cohen, 45, 184 
colon, anatomy of, 985 
commonly used preparations, 318 
complications 

laparoscopy, 1089 

laparotomy, 1092 
compounding pharmacist, 467, 468 
compounding pharmacy, 467{f 

definition, 468 

history, 467 

location, 469 

natural hormones, 470 

need, 468 

quality control, 469 

regulation, 468 

what consumers want, 471 
compounding, insurance reimbursement, 473 
computer charting, 1197 
conception, 644 
condoms and HIV, 13 
confident identification of the Peak Day, 119 
congenital anomalies 

lethal, 813ff 

mucus cycle, 819 
conscience, protection of, 1199 
contact pregnancy, 131 
continuous discharge, 48, 610 

management, 119ff 

management concepts, 297 
contraception and abortion trends, 3, 4 
contraceptive components, biologic activity, 317 
contraceptives, side effects, 1002 
control group, progesterone, 1204 
cooperative estrogen replacement therapy, 335, 1164 


cooperative progesterone replacement therapy, 328, 335, 1164 


core body temperature, 454 

cost effectiveness, 1177ff 

CPRT, 335, 1164 

C-reactive protein, 766 

CREIGHTON MODEL FertilityCare™ System, |9 
3C’s, 108 
abnormal hormone cycle, 511 
academic infrastructure, 241 ff 
accreditation standards, 52 
accreditation, 243 
achieving pregnancy, 23, 49, 138-139, 608 
achieving-related behavior, 173 
amenorrhea, 604 
avoiding pregnancy, 23 
avoiding-related behavior, 173 
advantages, 51 
after wedge resection, 584 
alternate days, 131 
applications, special 141 
arousal fluid instruction, 153 
avoiding-related behavior, 173 
background of the system, 183 
base infertile pattern, 47 
basic chart correction, 116 
basic charting, 107 
basic chart reading, 107 

principles for medical consultants, 116 

basic instructions, 132ff 
birth control pills, coming off of, [41 
breast feeding, 21 
calculating due date, 710 
certification standards, 52 


CREIGHTON MODEL FertilityCare™ System, cont'd 


chart correction, basic, 107 
charting, basic, 107 
charting example, 110 
chart reading, basic, 107 
chronic discharges, 293 
computer charting, 1192-1194 
continuous discharges, 119 
comprehensive research programs, 50 
confident identification of the Peak Day, 119 
contact pregnancy, 13] 
criteria, the use of, 49 
curriculum concepts, 50 
days of fertility and infertility, 232 
decision making, 169 
definitions, 107, 130 
discontinuation rates, 212 
“double” Peak, 153 
dry cycles, special instructions, 160 
early ovulation, special instruction, 153 
ectopic pregnancy, 1058 
education of teachers, 52 
education system, evaluation of, 203 
effectiveness rates, 221 
effectiveness studies, 218, 219 
effectiveness studies, a meta-analysis, 
end of the day, 131 
essential sameness pattern, 119, 293 
fertility appreciation, 45 
FertilityCare™ Educator, 52, 241 
FertilityCare™ Instructor, 52, 241 
FertilityCare™ Medical Consultant 52, 241 
FertilityCare™ Practitioner, 52. 241 
FertilicyCare™ Supervisor. 52. 241 
follow-up form, 74 
follow-up schedule, 59 
“frequent 2W™ observations, 300 
good teachers, qualities of, 53 
green discharge, 300 
guidelines, 130 
how to check the mucus, 68 
implantation mucus, 300 
infertility, 527 
in infertility, SO9ff 
in PCOD, 583 
inside of chart, 109 
instructions, 

basic principles, 129 

pre-Peak, 142 

special, 141 
integrated allied health system, 50 
introduction, 43ff 
introductory presentation, 83 
limited mucus cycle, 512 
long cycles, 20 
long cycles, special instructions, 155 
male infertility, 640 
mucus cycle score, 177 
mucus observation study, 201 
mucus patch, 131 
NaProTRACKING. 22 
non-Peak-type mucus, 107 
“normal cycles,” a special note, 142 
normal hormone cycle, 511 
pasty cloudy, 62 
Peak Day, 107, 130 
Peak Day, a special note, 131 
Peak Day, confident identification of, 199 
Peak Day, correlation to ovulation, 196 
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Peak Day, ultrasound correlation, 199 
Peak-type mucus, 107, 130 
Peak-type mucus, continuous, 302 
pelvic adhesions, 596 
Picture Dictionary, 60 
point of change, 119, 293 
post-abortion, special instructions, 146 
postpartum, not breast feeding, 145 
post-Peak pasty discharge, special instructions, 158 
post-Peak phase, 130 
post-Peak non-Peak mucus, special instructions, 155 
post-Peak, Peak-type mucus, 122 
post-sterilization, special instructions, 148 
preconceptional care, 825ff 
pregnancy achievement, 21 
pregnancy classification, 222 
system, 220 
preterm birth, biomarkers, 770 
premenstrual mucus, special instructions, 156 
premenstrual spotting, 512 
special instructions, 157 
pre-Peak yellow stamps, 293 
professional infrastructure, 241 ff 
psychometric comparisons, 208 
quality assurance, 54 
qualities of good teachers, 53 
scientific foundations, 183 
seminal fluid eliminated, 131 
seminal fluid instruction, 136, 150, 151 
sensation, a special note, 72 
single-not genitally active, special instructions, 145 
special applications, 141 
special instructions, 141 
“split” Peak, 154 
spontaneous abortion, 775 
spousal communication, 207 
stamps, 109 
stress, effects of, 341 
teacher evaluation, 208 
teaching schedule, 58 
three sensations, 72 
three steps in checking for the mucus, 67 
teaching system, 50 
unresolved pregnancies, 226 
unusual bleeding, 130 
use effectiveness to achieve pregnancy, 211 
vaginal discharge recording system, 112, 113 
variable return of Peak-type mucus, 131 
use-effectiveness, 211] 
to avoid pregnancy, 211 
vaginal discharge recording system, 112 
yellow stamps, post-Peak, 120 
yellow stamps, pre-Peak, general guidelines, 122 
yellow stamps, specific guidelines, 123 
crime rates, 5 
criteria, the use of, 49 
cryopreservation services, 483 
crypts, endocervical, 190 
cumulus oophorus 
3D ultrasound, 261 
double, 820 
retained, 265 
size of, 819 
cycle fecundity, 644 
cycle review form, 1123 
cyst, ovarian (see ovarian cyst) 
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daily fecundity, 644 
Dalton, Dr, Katharina, 373 
damp with lubrication, 61 
damp without lubrication, 61 
Danis, Dr. Peter, 1101 
dating of the endometrium, 426 
dating pregnancy, 709ff, 1146, 1173 
decision making, 169 
definitions, CrMS, 107 
delayed rupture, 266 
delivery forms, 325 
demographic characteristics of population, 1188 
demographic effectiveness, 210, 212 
depression, 6 
progesterone for, 380 
DHEAs, PCOD, 577 
diosgenin, 472 
discontinuation rates, 210, 212 
distal tubal occlusion, hormone profiles, 599 
divorce and contraceptive trends, 3 
divorce rate, | 
divorce rate, why the increase, 2 
divorce, children affected by, 2 
donor eggs, 483 
Donum Vitae, 5\4 
Dostinex, 604 
drug use, 5 
dry cycles, special instructions, 160 
dry observation, 60 
dysfunctional uterine bleeding, 399-402, 499 
dysmenorrhea, 498, 1075ff 
menstrual cramps, 564 
success of treatment, 1080 
teenagers, 1078 
dyspareunia, 498 
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early ovulation, special instruction, 153 
early pregnancy loss, 792, 797ff 
clinical signs of pregnancy, 799 
ectopic pregnancy, 500, 1153 
Catholic medical ethics, 1065 
CREIGHTON MODEL System. |()58 
current treatment approaches, 1059 
diagnoses, 1058 
establishing embryonic life, 1066 
linear salpingostomy, 1060 
management of, 1057ff 
management sequelae, 1062 
mucus cycle score, 1059 
number, 10 
risk factors, 1057 
transplantation, 1067 
types of, 1058 
education of teachers, 52 
education system, evaluation of, 203 
effectiveness comparisons, 223 
effectiveness rates 
CREIGHTON MODEL, 22! 
established approach, 222 
infertility, 677ff 
new approach, 224 
effectiveness studies, methodologic features of, 218, 219 
effectiveness, terms used to describe, 215 
effects on the bone, 324 


effects on the brain, 323 
effects on the breasts, 323 
emotional stress, 341 
end of the day, 131 
endangerment of children, 15 
endangerment of families, 15 
endangerment of women, I4 
endocervical canal, mapping of, 192 
endocervical crypts, photograph, 190 
endometrial changes, ultrasound, 260 
endometrial dating, 426 
endometrial hyperplasia, 398-399 
endometrial implants, laser vaporization, 933 
endometrial polyp, 395 
endometriosis, 496, 1150 
anatomic distribution of, 563 
anterior rectum, 879, 969 
appendix, 882 
association with infertility, 564 
beta-endorphins, 567 
causes, 563 
diagnosis, 561 
effects on fertility, 561ff, 569 
hormone profiles, 566 
in polycystic ovaries, 580 
LH receptors, 556 
luteal phase deficiency, 565 
menstrual cramps, 564 
mucus cycle, 531, 564 
mucus cycle score, 565 
ovarian, 872 
ovulation-related defects, 567 
pathogenesis, 563 
pelvic examination, 564 
peritoneal pockets, 868 
peritoneal, 864 
posterior bladder, 870 
progesterone profile in pregnancy, 567 
rectosigmoid colon, 877, 967 
recurrence, 1069ff 
revised classification system, 568 
similar to malignancy, 563 
small bowel, 967 
spontaneous abortion, 784 
terminal ileum, 883 
treatment, 569 
tubal, 874 
visual appearance of, 855ff 
endometritis, 393-394 
essential sameness pattern, 119, 293 
estimated time of arrival (ETA), 710 
estimated time of conception (ETC), 770 
estradiol, periovulatory profile, 253 
estradiol receptors, 555 
estradiol, 320 
estradiol-17B, 544 
estriol, 320, 544 
estrogen effects, 312-314 
estrogen receptors, 312 
estrogen receptors, cervix, 556 
estrogen replacement, cooperative, 335 
estrone, 320, 544 
evidence-based medicine, 
note of caution, 1188 
extended use effectiveness, 210, 212 
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fallopian tube anomalies, 893 
fallopian tube mucosa, grading of, 595 
fallopian tube 
intratubal pressure, 902 
catheterization of, 899 
families, endangered, 15 
family building, 15 
family planning, 1137-1139 
fecund window, 644 
fecundity, 644 
cycle, 644 
daily, 644 
impaired, 477 
female general information form, 518 
ferning and channels, 191 
ferning, 186 
fertility appreciation, 45 
Fertility Clinic Success Rate and Certification Act, 482 
fertility nihilism, 169 
fertility tests, timing of, 530 
fertility, normal, probability of pregnancy, 647 
fertility, older women, 803ff 
FertilictyCare™ Center, 246 
FertilicyCare™ Centers International, 52, 24), 245 
FertilityCare™ Centers of America, 52, 241, 245, 246 
affiliation status, 246 
basic philosophical principles, 247 
FertilityCare™ Educator, 52, 241 
FertilicyCare™ Instructor, 52, 24! 
FertilictyCare™ Practitioner, 52, 241 
FertilicyCare™ Supervisor, 52. 241 
fertility-focused intercourse, 212, 609 
fetal distress group, progesterone levels, 1221-1226 
fetal fibronectin, 766 
fetal skin biopsy, 817 
fetus, facial features, 699ff 
fibroids, 892 
intramural, 1013 
submucous, 1013 
subserous, 1013 
fimbria ovarica, L038 
fimbria under water, 896 
fimbrioplasty, 1040 
follicle, mature, 897 
follicular function, various levels, summary of, 442 
follicular phase deficiency, 42511, 610, 618 
medical support for, 618 
follicular phase function, levels of, 441 
follicular ultrasound series, 1165 
folliculogenesis 
abnormal, 510 
alterations in, 445 
follistatin, 546 
follow-up evaluation, 206 
follow-up form, 74 
follow-up schedule, 59, 
follow-up, basic principles, 81 
Food and Drug Administration, 469 
four-value means, 254 
four-value sums, 254 
frequency of ferns, 187 


“frequent 2W” observations, 300 


PSH, 542 
polycystic ovaries, 577 
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GL, S, model of cervical mucus, 192 
gamete intrafallopian transfer (GIFT), 481 
general hygiene, 73 

general support, 610 

genital contact, 130 

genital warts, 9 

genitocentric sexuality, 24 

gestational carrier, 483 

GnRH pulse generator, 542 

GnRH receptor, 545 

gonadotropin, biosynthesis and secretion, 546 
gonadotropin-releasing hormone, 541, 613 
gonadotropins, side effects, 627 
gonorrhea, 9, 591 

gonorrhea, testing, 592 

good mucus observations, 67 

good teachers, qualities of, 53 

green discharge, 302 

guaifenesin, 620 

guidelines, 130 

gummy yellow, 66 

gynecological history, 523 
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HCG, 310, 338 
luteal support, 448 
spontaneous abortion, 789 
heteromolecular artimones, 307, 314, 315 
clinical effects of, 318 
estrins, 315, 316 
progestins, 315 
Hilgers, Thomas W., 30ff 
hirsutism, 499, 580 
HIV infection, 12 
HMAs, clinical effects of, 318 
HMA estrins, 315, 316 
HMA progestins, 315 
birth control pills, 316 
hormone assessment, targeted, 251 
hormone correlation studies, 198 
hormone correlations, breast feeding, 200 
hormone profile, full series, 792 
hormones, 307 
how to check the mucus, 68 
human chorionic gonadotropin, 310, 338 
luteal support, 448 
monitoring of, 616 
side effects, 628 
teaching guide, 1129, 1131 
use of, 616 
human menopausal gonadotropins, 612ff 
low-dose progression, 615 
human ovulation, disorders of, 259 
human papilloma virus, 9 
human procreation, sacramental moment, 171 
human sexuality, the inner soul of, 246 
Humanae Vitae, 43, 169 
hydro-packs, 909 
hydrosalpinges, 889 
hyfrecation, 297 
hyperprolactinemia, 603 
hypothalamic amenorrhea, GnRH therapy, 618 


hypothalamic-pituitary-ovarian dysfunction, 541 ff 


Hyskon, 921 
hysterosalpingography, selective, 899 


ileocecal region, anatomy of, 976 
IMH hormone formulations, 325 
immature follicle, 263 
implantation mucus, 300 
in vitro fertilization, (IVF), 481 
(see also, artificial reproductive technologies) 
induced abortion, progesterone levels, 1211 
infant mortality rates, 9 
infertility and cancer, 499 
infertility rates, 9 
infertility 
approaches to treatment, 480 
artificial insemination, 481 
artificial reproductive technologies, 481 
basic evaluation, 478 
Billings contribution, 510 
biomarkers, 1148-1150 
breast cancer, 500 
cancer, 499 
causes, 479 
childlessness, 478 
CREIGHTON MODEL biomarkers, 527 
day 5 FSH, 549 
deficiencies in, 477ff 
definition, 516 
diagnostic grid, 534 
disability, 503 
emotional support, 539 
endometrial cancer, 499 
family physician’s approach, 655ff 
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